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INTRODUCTION

In accordancewith Minnesota Statutes section 216C.18the Minnesota Department of
Commerce (Department) issuesa State Energy Policy and Conservation Report. Informally
referred to asthe 0 Qu a d r e or B @adlRéport,6 it identifies major emerging trends and
issuesin Mi n n e semdrgy gupply, consumption, consewation, and costs.

The following statutes provide the powers and responsibilities assigned to the Commissioner
of Commerce over the production, distribution , and sale of energy in the state. Primary
statutes include:

216Aand 216B Public Natural Gasand Electric Power
Utilities 216C Energy Planning and Energy Conservation
216E Electric Power Facility Permits

216F Wind Energy Conversion Systems

216G Routing of Certain Pipelines

The Department servesasthe lead entity to coordinate cooperation, resources,and information
between state agenciesthat have responsibilities for matters relating to energy and represents
the public interest to maintain affordable, reliable energy. In general, the Department is
charged to:

i Evaluate electric and gas utilities 6rate increaserequests and evaluate utility plans to
add new power generation, power lines, or natural gasdistribution pipelines;

i1 Serve as an advocate for the public interest at the Minnesota Public Utilities
Commission to assurethat utilities provide reliable, cost-effective, and
environmentally sound service to ratepayers;

i Assurethat utilities achieve Minnesota@Renewable Electricity Standard in acost-effective
manner;

9 Assure that utility energy conservation programs are cost-effective and help
Minnesota consumers achieve energy savingsthrough energy efficiency;

I Administer the federal Weatherization Assistance Program to help low-income
families make their homes more energy efficient, and administer the Low Income
Home Energy Assistance Program to help low- and fixed-income Minnesotans with
their winter energy bills;

i Provide specific energy information to consumersand businessesabout how to save
energy through conserwvation and efficiency impro vements and provide technical
assistance on options to access renewable energy resources

9 Provide technical assistanceto businessesseeking to commercialize emerging
technologies, and site or expand clean energyfacilities in the state; and

I Monitor liquid fuel supplies (petroleum, biofuels).

The critical role that energy plays in the economic, environmental, and social vitality of
Minnesotais demonstrated on adaily basissuchthat the Department is dedicated to ensure
that:

i Minnesota has areliable energy systeminto the futur e;
9T The stateds energy system meets Minnesotads



1 Minnesota&energy costsarereasonablypriced,;

1 Theenvironmental impacts of the energy produced and consumedin the stateare
minimized ; and

1 The state meets laws and goals established by the legislature

Consequently, the Departmentds primary-tdrmcus is to
energy reliability, including the long -term adequacy of supply, security, quality, and

sufficiency of the electricity transmission grid and its local distribution system, as well as for

natural gas and petroleum products sold in the state.

I n 2014, Mi nnesot ads t ot fadoal @atuppkgaschndipetroleusii f or f ossi |
were $18.4 billiont. Since Minnesota has no natural deposits of fossil fuels they must be

imported. Because energy conservation and a diversified energy supply and generation mix

have shown that they improve energy security and stimulate economic vitality in the state,

renewable energy and energy efficiency remain key components of that focus.

While the Department focuses on the long-term adequacy of supply, security, quality, and
sufficiency of energy used in Minnesota, it also works wit h other state agencies to ensure that
the energy needs for the system as a whole are balanced with local economic development and
other community goals.

This Energy Policy and Conservation Quadrennial report identifies status, trends, and issues
inMi nnesotads energy supply, consumption, conservat.
natural gas, and transportation fuels in the state.

1Based on U.S. EIA data; see further details on fossil fuel expenditures in Appendix B.



ELECTRICITY

Minnesota's economy depends on reliable, reasonably priced, environmentally sensitiv e
electric service. Consumers of all typesfi residential, commercial, industrial fi have cometo
expectand rely on electric utilities to provide ahigh level of reliability and quality of service.
As such, the reliability and quality of electric service in Minnesota is among the top priorities
of the Department.

A key to understanding the difficulty of maintaining the reliability of the electric system is
that eledricity, unlike natural gasand petroleum, cannot yet be stored costeffectively. Thus, at
any given moment, there must be enough electric generation and transmission capacity
available to meet the needs of all consumers.Large-scale storage of electricity is currently not
cost competitive, given low energy prices throughout the Midwest, although this is expected to
change as storage technology costs continue to fall

The assessmenbf reliability discussedin this chapter consistsof four sections:

i1 Thelong-term adequacy of electric supplies to serve Minnesotans;?

i1 The changing fuel mix of the electric generating plants used to serve Minnesotans;

i1 The transmission system, often referred to asthe transmission "grid" or the "bulk
power" system; and

i Thedistribution systemf the part of the electricity deliv ery systemthat connectsend-
usecustomers wit trandmisgonsystamt i | i t y&s

A.Resource Adequacy

National A According to the Annual Energy Outlook 2016 (AEO16),3 the projected electricity
generation fuel mix is expected to significantly change over the next 25 years with generation
from coal decreasing and generation from natural gas and renewables increasing.Major
driver s of changeinclude aging coal facilities, decreases in costs of natural gas, deregulated
electric generation in eastern states combined with increased financial risks of investing in
large generation facilities, and environmental regulations, such as the U.S. Environmental
Protecti on A ¢lean Boywér Plan((@P)Awhich if instituted, will require states to
reduce carbon dioxide (CO,) emissions from existing fossil fuel generators. The current
relatively slow growth in demand for generation from central power stations is expected
to continue, driven by energy efficiencies gained through technological advances and
the desire by both large and small consumers for more locally owned electric generation
resulting in increases in behind -the-meter, on-site generation. The U.S.Energy

Inform ation Administration (EIA) forecaststhat national demand for electricity will increaseby
0.3 percentin the residential sector, by 0.8percentin the commercial sector, by 1.1percentin the
industrial sector, and by 6.7 percent in the transportation sector, with an overall increase of 0.7

2 Note that energy conservation, discussed below, also plays an important role in ensuring that

el ectricity production is adequate to meet consumer s

3U.S. Enegy Information Administration, Annual Energy Outlook 2016.


http://www.eia.gov/forecasts/aeo/pdf/0383(2016).pdf

percent, by 20404

Regionalfi Minnesota's utilities are members of the Midw est Reliability Organization (MRO).5
MRO is a nonprofit organization that wor ks to ensure the reliability and security of the bulk
power systemin the north central region of North America. MRO is a member of North
American Electric Reliability Corporation (NERC), which collects the studies done by the
regional entities to evaluate the reliability of the interconnected grid as a whole. The
generation fuel source mix is made up of fossil/coal, hydroelectric, gas, oil, nuclear, and
wind, biomass, and other types of renewable energy technologies.

This div erse generation mix keeps our power system reliable and economical. The MRO
replaced the Mid -Continent Area Power Pool (MAPP) as a reliability organization within
NERC in January 20056

The MRO region has a peak demand occurring in the summer season.The MRO summer
peak demand is expectedto increaseat an average rate of 0.85percent per year during 2016
20257 The MRO summer reserve margin during the 20162025period is predicted to tighten
within this same period, going from 16.28 percentin 2016 to 11.08ercent in 2025, leading to a
projected dependency on the use of bad modifying resources such as behind-the-meter, or
distributed generation (DG) and demand response.

Statefi Energy conservation and demand-side managementprograms are important resources in
Minnesota. Conservation and demand-side management not only help manageload growth but
are the cheapest and most environmentally friendly way to meet the demand. Nevertheless,the
Department expectsthat the need to replaceaging fossil fuel generation will surpassthe
contribution of conservation and demand-side management towards balancing supply and
demand in a cost-effective manner. In recent years, regulated utilities 6integrated Resource Plans
(IRP) have generally indicated a need for additional resourcesto meet Minnesota® projected
demand for electricity and to replace retiring coal-fueled and other generating plants.8 Analyses
done in the IRP processconsider energy consetvation and demand-side management resources
integrally in both the assessmentof forecasteddemand and in the selection of potential
resourcesto meet an identified need. Consistent with the nation and region, new generation
and transmission facilities will continue to be needed asgenerating units are retired and
demand for electricity in the state continues to grow. Electric utilities engagein resource
planning to determine the combination of conservation measures,power plants, and
transmission lines that most economically meet the projected demand.

4U.S. Energy Information Administration, Annual Energy Outlo ok 2016 Table A-2 in appendix A -3.

5The MRO region covers all or portions of lowa, lllinois, Minnesota, Montana, Nebraska, North Dakota, South
Dakota, Wisconsin, and the Canadian provinces of Manitoba and Saskatchewan.

6 MAPP continues to exist as a ragial transmission group with a Transmission Planning Committee (TPC), a
Reliability Planning andCoordination Committee (RPCC), and a Tariff Services Committee (TSC)

7NERC 2015 Long Term Reliability Assessment

8 See following IRP dockets: Xcel Enedocket No. 5-21; Minnesota Powed Docket No. 5-690;, OtterTail
Powerd Docket No. 6-386.

10
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Ensuring that this new infrastr uctur eis constructed and placed into servicein amanner that
doesnot adversely impact the environment, energy costsor other public inter estsis a
challengethat the Department aswell asstateand regional policymakers must continue to
address.

B.Changing Energy Mix

Aging infrastructure, financial risks of investingin  |n 2015, 22percent of the
large electric infrastructure, lower natural gas electricity produced in Minnesota

prices, anticipated new federal EPA regulations f bl f
on existing electric generating units to reduce came lfrom renewable sources, Tor

carbon dioxide emissions, and the extension of the first time surpassing the
renewable tax credits are all driving a shifttoward amount of electricity generated

less carbortintensive generation. from nuclear energy.

Minnesota has developed a diversified energy portfolio with a mixture of fossil, nuclear, and
renewable power generation technologiesii coupled with significant energy efficiency and
conservationfi to reduce risk to the system as a whole as well as reduce environmental
impacts.

Although coal remai ns the primary feedstock for power generation in the state, its use
decreased 25percent between 2005 and 2015. Use of petroleum fuel to generate power
decreased 96percent over the sametime period. That difference, plus an additional 7.5 percent
in power generation produced in the state, was provided through a

1 520percentincrease in wind
i 170percentincrease in natural gas
i 70percentincrease in biomass

11



Figurel: Electricity generation in Minnesota, percent by source, 2005 a2915
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Figure2: Electricity generated in MinnesotaylWh by energy source, 1982015
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Source: EIA, http://www.eia.gov/electricity/data/state

As is historically the case, coal, nuclear, and natural gas continue to provide the energy for the
majority of the electricity produced in the state today. Since these fuels are not produced in the
state, they must be imported. Mo st of t he plyisbroaghtsn beraildrém s u p
Montana and Wyoming. Sources of natural gas vary, depending on market forces, but can
include sources from Texas,Louisiana, and Canada.

Electricity generated from coal-fired electric power plants in Minnesota has decreased
significantly from 62 percentin 2005 to 43percent in 2015.Electricity generated from natural
gasfired electric power plants in Minnesota increased from 5 percent in 2005 to 13percentin
2015.Electricity from nuclear power plants in Minnesota decreased from 24 percent in 2005 to
21 percentin 2015.

13



Figure3: Mi nnesotads El ectr20%ity Generation Mix, 2005
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Over the last decade, Minnesota has made substantial progress expanding the use of
renewable energy sources for electrigty production to reduce dependence on fossil fuels and
mitigate environmental impacts. In 2008, the amount of electricity generated from wind power
surpassed the amount of electricity generated by natural gas. In 2015, 22ercent of the
electricity produc ed in Minnesota came from renewable sources, for the first time surpassing
the amount of electricity generated from nuclear energy. ® As of October 2016, the amount of
electricity produced from solar PV is below 0.1 percent of state generation, but over the next
four years the amount of electricity from solar is expected to increase to 1.5percent of state
generation.10

In August 2015, the EPA announced the Clean Power Plan, which requires states to develop
plans for reducing emissions of carbon dioxide. Since coat and natural gas-fired generating
units are the largest source of carbon dioxide in the United States, the Clean Power Plan
focuses primarily on those sources. States will have flexibility in terms of how to meet EP A3 s
targets, such asincreasing the efficiency of existing power plants, increasing use of renewables
and energy conservation, and/or using lower -carbon energy sources. On February 9, 2016, the

9U.S. Energy Information Administration, 19902015,Net Generation by State by Type of Producer by
Energy Source (EIA-906, EIA-920, and EIA-923)

10 MN Department of Commerce estimate based on U.S. EIA data and utility resource plans.

14
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U.S. Supreme Court granted a stay that temporarily halts the implementation of the Clean
Power Plan until pending legal challenges against the rule are resolved in the courts. The U.S.
Court of Appeals for the District of Columbia Circuit convened on September 27, 2016 to hear
those challenges, but no decision is exgcted until 2017.

Meanwhi | e, Mi nnesotads el ectric «wastiplansfoitheis ar e ¢
generation systems, whether the Clean Power Planis implemented or not. For example, in

October 2016, when the Minnesota Public Utilities Commission (Commission) met to consider

Xcel Energy6s | nt e(lRP)ahe EanmiRston examinedecos® foraxiael

Energyds system assumi ng rlow-cartmosamissioh costs andshiglb-on e m
carbon emission costs. While the total amount of emissions and costs varied under each of

these assumpti ons, Xc ecbshbapprgacholhus,sha Commiasoon t he | eas
approved Xcelds proposal ,temhi ch included, in th

9 atleast 1,000 megawatts of wind generation additions by 2020;
i atarget of 650 megawatts of solar generation by 2020;
1 aretirement date of 2023 and 2026 for coafired units 2 and 1, respectively, of the

Sherburne County Generating Station (Sherco); and
T a February 1, 2019 filing diacudeaf or Xcel 6s |

comprehensive study of shutting down the Monticello and Prairie Island Nuclear
plants, the coalfired King plant, and unit 3 of the Sherco plant.

Table1: Change inelectricity generated in MNMWhby energy source, 20082015

Generated in 2005 Generated in 2015

Egﬁrr?e/ MW h Percent MWH Percent Chanwgi n Cgi?geen'tn
Coal 32,949,845 62.1% 24,697,098 43.3% -8,252,747 -25.05%
Nuclear 12,835,219 24.2% 12,038,606 21.1% -796,613 -6.21%
Biomass 1,069,631 2.0% 1,806,022 3.2% 736,391 68.85%
Natural Gas 2,707,267 5.1% 7,389,438 13.0% 4,682,171 172.95%
Hydro 774,729 1.5% 849,054 1.5% 74,325 9.59%
wind 1,582,477 3.0% 9,778,845 17.2% 8,196,368 517.95%
Petroleum 776,309 1.5% 27,939 0.05% -748,370 -96.40%
Other 323,518 0.6% 389,976 0.7% 66,458 20.54%
Solar - - 2,789 0.005% - -
Total 53,018,995 56,979,768 3,960,773 7.47%
Notes:

1. EIA started to track MN solar generation in 2013

2. Sourced U.S. Energy Information Administration19902015 Net Generation by State by Type of

Producer by Energy Sour¢ElA-906, EIA920, and EIA923)



http://www.eia.gov/electricity/data/state/
http://www.eia.gov/electricity/data/state/

1. Need for Base Load Resources as Fossil Fuel Untti® Retired

Electric utilities serving Minneso ta have made very few utility -owned capacity additions since
2011 The majority of the additions are small natural gas units installed by municipal utilities.
No base loadgeneration projects greater than 50megawatt (MW) facilities have been installed
since 201 Given the expected retirement of a portion of the coal-fired plants serving
Minnesota, there will be a need to replace this capacity with suitable resources.

Capacity additions require considerable advanced planning. In general, base load and

intermediate resources are more difficult for utilities to build than peaking or intermittent

resources because base load and intermediate resources are more expensive to construand

generally have greater land and environmental impacts. Minnesota Rules parts 7843.0100

7843.0600 require electric utilities to file proposed Integrated Resource Plans (IRP) every two

years (or as determined by the Commission); these planspresent the utility's 15-year demand

forecast andthe utility's proposed capacity additions to meet the forecasted demand. There

were two IRPs filed with the Commission in each of the years 2013, 2014, 2015, and 20¥&

noted above, theC o mmi s srieocnebnst deci si ons i n Xcekbigniicargr gy 6 s
shift in Xcel Ener gy 06s -yearplanminggperiodniRRs mayhbet he curr
followed on the Co mmi s setDochked s/stem.

2. Increased Reliance on Natural Gas Generation

As shown in Figure 1 above, in 2010natural gas-fired generators produced 13 percent of
electric energy generated in Minnesota, 17 percent came from wind turbines, and 43 percent
from coal-fired generators. According to the EIA, summer capacity from natural gas has
increased from 8 percent of net electric capacity in 2000 to32 percent of the net electric
capacity in 2014 Natural gas generation facilities have long been a small part of Minnesota's
supply mix and have traditionally relied on the summer surplus of natural gas pipeline
capacity that is available since most consumer furnaces are not being used to heat homesrad
businesses. However, the state's usage of natural gafueled power generation is increasing.
As noted above, these upward trends are a result of natural gas pricing and the advantages of

R

ent

fewer emissions. One of the advantages of matural gas-fired generationi s it s o0di spatchabi

i.e., the unit can bestarted up and shut down more quickly and easily than other types of
facilities. However, only a limited number of natural gas generation facilities can be added to
the existing natural gas pipeline infr astructure before pipeline upgrades are neededto handle
the additional capacity and line pressure needs of natural gas-fueled electric generation.

3. Increased Renewable Electricity Generation

I n addition to Minnesotads Re3kgyshtnhwaspgastsedct ri ci ty

St

establishing Minnesotads Solar Electricity Standar c

owned utilities in Minnesota to procure 1.5 percent of their annual retail sales from solar

energy by 2020.Minnesota Statute sections 26B.2422, subprt 3 and 216H.06 require the
Commission to establish environmental externality values and to estimate the future cost of

carbon regulation and consider these factors in electric resource planning and acquisition

decisions (When an economictvity imposes a cost or benefit on an unrelated third party, the cost or

16



benefit is known as an economic external <cost o
or negative depending on their imp&é}. In addition to the aging of coal f acilities, other

contributing factors to the shift away from coal -fired electric generation in favor of renewable
resourcesinclude: financial risks of investing in large base load facilities and decreasing costs

of alternatives, the renewable and solar erergy standards, the incorporation of externality

values in resource planning decisions, and the

Minnesota has a tremendous capacity for renewable energy development, especially its wind
energy resources. As ofDecember 2016, Minnesota had over 3500 megawatts of wind and 246
megawatts of solar capacity installed. There are challenges involved in the increases in
renewable energy. Resources dependent upon the wind or the sun are necessarilyariable.
Without further advances in storag e technology, wind and solar resources cannot be

o0di spat c hedwhe( needed)ieHbwewen to date this challenge has been mitigated
by being part of an integrated electric system, in which all resources act in concert with each
other such that another generation resource can be increased when the wind isnot blowing or
sun is not shining, or decreased when wind production is higher than anticipated. This
o0foll owingé or filling in behind othetalancessour ce
changing load and generation mix, for example filling in behind resources that are offline
either for maintenance or for unanticipated outages (e.g. facility failure or issues with fuel
availability). While fluctuations in variable resourcescan bepronounced in a local area, the
wind is usually blowing and the sun is usually shining in many places across the regional

grid. In addition , wind and solar forecasting combined with upgrades to the electrical grid
offer a variety of economical options to respond to changes in electrical production.

IN2013t he Minnesota Legislature adopted a requirer
Renewable Hectricity Standards (RES) to 4(percent by 2030, and to higher proportions

thereafter, while maintaining sy stem reliability .13 The study results14 showed that the addition

of wind and solar generation to supply 40 percentor even 50percentof Mi nnesot ads an
electric retail sales can be reliably accommodatel by the electric power system. In 2017, the

Department recommended legislation to increase the RES to 5Qpercent by 2030.

11 Externality value definition quoted from FINDINGS OF FACT, CONCLUSIONS, AND
RECOMMENDATIONS: CARBON DIOXIDE VALUES, In the Matter of the Further Investigation into
Environmental and Socioeconomic Costs Under Minnesota Statutes Section 216B.2422, Subdivision 3,
State of Minnesota Office of Administrative Hearings for the Commission, E -999/Cl -14-643, April 15,
2016.

12 However, more than 80% of wind resources within the Midcontinent Indepe ndent Transmission
Service Operator footprint use a Dispatchable Intermittent Resource tariff, allowing the grid operator to
turn off the generator during times of local grid congestion.

13 egislation passed in 2013 required a Renewable Energy Integrationand Transmission Study (MN
Laws 2013, Chapter 85 HF 729Article 12, Section 4). The Minnesota Public Utilities Commission
ordered all Minnesota electric utilities and transmission companies to participate in the study ( Docket
No. E-999/CI-13-486).

14 Final Report: Minnesota Renewable Energy Integration and Transmission Study, October 31, 2014
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http://mn.gov/commerce-stat/pdfs/mrits-report-2014.pdf

Figure4: Sources of renewableslectricity, 2000-2015

MN Renewable Electricity Generation
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The sources ofenergy used to generate renewable electricity in Minnesota have changed
significantly over time (Figure 4 above).

In 2005, the amount of renewable energy generated comprised about 6.5ercent of total
generation in the state. In 2005 wind power provided approximately 46 percent of total
renewable generation, hydropower provided about 23 percentand biomass approximately 31
percent of the total. From the year 2005 to the end of 2015, wind power showed the largest
proportional increase compared to biomass and hydro power. By the end of 2015 renewable
energy provided almost 22 percent of the total generation. At that time wind provided 79
percent, biomass nearly 15percent, hydro nearly 7 percent, and solar less than 0.1percent of
the renewable energy used to generate power in Minnesota.

18



a. Wind Power

. . . : Wind Highlights
Minnesotais a long-standing leader in _ -
support of the wind industry with numerous 1  Wind Capacity in MN: 3, 500MW as of
policies, programs, and in-depth studies to 12_/3ﬂ20165 .
remove barriers and encourage growth. Il M'n”eso'[l";‘ ranks 7 ™ nationwide
Most recently, the 2014 Minnesota (AW_EA) i i
Renewable Energy Integration Study 9 Portion of in -state generation from

. . wind: 17.2 percent, Minnesota ranks
showed that the addition of wind and solar 6 nationwide (AWEA)

ge_neration to supply up to 50 percent of T e E 2 e T T
Mi n. hesotaocs annua I_ el distributed wind capacity deployed
be reliably accommodated by the electric since 20037

power system.

As a result of favorable policies and world -class wind resources, Minnesota continues to be

one of the top states for total wind energy production and capacity. Minnesota generated 17.2
percent of the stateds t ot asikth lighestshareinteénnaton, f r om w
its net generation was 9.8 milli on megawatt hours in 2015 atwofold increase from 2010.18

Continuing declines 19 in pricing for newly built wind projects makes wind an attractive
resource for utility capacity additions, competitive with new natural gas -fueled capacity.
Conclusions made after comparing the cost of electricity generated using traditional fuels with
the cost of electricity generated by renewable resources are dependent upon many factors
besides the amount of capital investment needed to build the generator, such as changes in
various fuel prices due to international demand, as well as existing and evolving public
health, air, and water quality laws.

Minnesotad s u wired pawér has been increasing over time As noted above, more than 17
percent of the power generated in Minn esotain 2015 wasproduced from the wind. That
amount compares to about 9percentin 2010 and 3percent in 200520

15 Minnesota Department of Commerce estimate based on site permitting records and industry reports.
16 AWEA U.S. Wind Industry Third Quarter 2016 Market Report .
17U.S. Department of Energy, 2015 Distributed Wind Market Report .

18 U.S. Energy Information Administration, 1990-2015,Net Generation by State by Type of Producer by
Energy Source(EIA-906, EIA-920, and EIA-923)

19U.S. Department of Energy, 2015 Wind Technologies Market Report.

20U.S. Energy Information Administration, 19902015,Net Generation by State by Type of Producer by
Energy Source(EIA-906, EIA-920 and EIA-923
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Figure5:

Mi nnesotabds Annual-2018i

Minnesota's Annual Wind Installations
as of December31,2016
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Figure6:

Mi n n e s cCapaditys 199v20d&l

Minnesota's Wind Capacity
as of December 31,2016
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Figure7: Mi nnesotads Projected Wind Capacity to 2020

Minnesota's Wind Capacity - Projected
as of December 31,2016
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Drivers

State Policy 6 RenewableElectricity Standard. Minnesotad Renewable Electricity Standard

requirest he st ateds util it peecentoftieirgeetncidyrfrantrenevaltle | east 25
energy sources such as wind and biomass by 2025, and B.5 percent by 2020 for Xcel Energy

(altogether about 28.5percent by 2025). This is roughly equivalent to 6,000 to 7,000 megawatts

of renewable capacity by 2025.

Market Driver : Aside from the Renewable Energy Standard, for utilities such as Xcel, Otter
Tail Power, and Minnesota Power, wind energy has become highly cost-competitive
compared to other alternatives for new energy sources.
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State Policy 8 Minnesota has enacted a number

Transmission - As an early adopter of wind of policies and incentives promoting wind
power, Minnesota used readily available energy development:
transmission capacity earlier than other states. 1 Net Metering (1982)
A key issue for wind project development has { Wind Resource Assessment Program (1983
been cost allocation for new transmission 82005)
lines. In 2010, the Federal Energy Regulatory { Property Tax Exemption (1992)
Commission (FERC) approved the { Xcel Renewable Development Fund (1994)
Midcontinent Independent Transmission { Renewable Energy Mandates for Xcel
Service Operatord @MISO) Multi -Value Project Energy (1994)
(MVP) method of cost allocation for certain i Renewable Energy Production Incentive
large transmission projects that spreads costs (1995)

. . . { Agricultural Improvement Loan Program
across the entire MISO region spanning 15 (1995)
states plus Manitoba. 2! The CapX2020project { Sales Tax Exemption (1998)
has now invested $1.85 billion in completing { Sustainable Agriculture Loan Program
four high voltage transmission line projects (2001)
totaling nearly 725 miles across Minnesota, { Renewable Energy Objectives (2001)
North Dakota, South Dakota and Wisconsin. A { Accelerated and Bonus Depreciation (2002)
fifth project in eastern South Dakota is { Distributed Generation Report (2003)
scheduled for completion in 2017 . These new { Community -Based Energy Development
transmission projects help increase reliability tariff (2005)
and provide pathways to deliver additional 1 State Wind Resource Mapping (2005)
wind and solar energy across the Midwest. To | bl It Ene Sivey; (200E)
aid planning efforts for all interested parties, 1 R?newable Energy Standards (.2007)

. . (s | Dispersed Renewable Generation Study

Minnesota requires utilities th at own or (2007 & 2008)
operate transmission lines or substations in the 1 Minnesota Renewable Energy Integration
state to report on electric transmission projects and Transmission Study (2014)

detailed on www.minnelectrans.com.

Federal Policy - Federal Policy has been an important factor in the timing of wind project
development. In December 2015, theConsolidated Appropriations Act of 2016 extended the
expiration date for the federal renewable electricity production tax credit (PTC) to December
31, 2019 for wind facilities commencing construction by that date. The PTC is aninflation -
adjusted per-kilowatt -hour (kWh) tax credit for electricity generated by qualified energy
resources and sold by the taxpayer to an unrelated person during the taxable year. The
duration of the credit is 10 years after the date the facility is placed in service for all facilities
placed in service after August 8, 2005.There is a phasedown beginnin g for wind projects
commencing construction after December 31, 2016.

21 FERC,ORDER CONDITIONALLY ACCEPTING TARIFF REVISIONS , December 16, 2010, Docket
No. ER10-1791-000, Cite: 133 FERC  61,221.
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b. Solar Photovoltais

Solar energy production is a small but growing energy
source in Minnesota. Statewide solar energy production

In 2016, Minnesota solar
capacity increased

continues to increaseas a result of advances in

technology and efficiency, declining equipment costs,

federal tax incentives, new utility incentives, and

sixfold , from 37to 246
megawatts.

increasing public awareness and support for solar. There

is also growing interest in solar energy as a distributed

generation source located where the energy b used

A common misconception is that the amount of
sunlight received in an area is based on
temperature. In reality, Minnesota has a significant

solar resource. In fact, itis about the same as that of

Houston, Texas.

The demand for PV in Minnesota increased rapidly
in the last four years as various new incentive
programs were introduced to expand the solar
market. The Xcel Community Solar Gardens
program, the Xcel Renewable Development Fund,
and the Made-in-Minnesota Solar Incentive
Program offered financial assistance for much of
this development, along with other federal and
utility incentives.

The oost to install PV technology in Minnesota has
decreased from $10per watt in 2009 to $3-5 per
watt in 2016.The recent installed cost reductions
are largely attributed to reductio ns in the price of
PV modules.

24

Additional uses for solar energy

Technology options in Minnesota
include photovoltaics (PV) for
electricity pr oduction and solar
heating and cooling (solar thermal),
which is commonly used for both
water heating and space heating in
Minnesota. While the focus of this
section is on photovoltaics, passive
solar is also an important design
consideration that includes special
siting, design or building materials
to take advantage of the sun's
position and availability for direct
heating and lighting. Passive solar
design also considers the need for
shading to protect buildings from
excessive heat gain during warm
months.



Figure8: Minnesota's Solar Capacity, 2002016
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As of December2016 Minnesota hasapproximately 246 MW of PV capacity in the state, up
from 13.8 MW in April 2013,an increase of about al700 percentin less than four years. The
amount of electricity produced from solar PV in 2016 was less than 0.1percent of state
generation, but by 2020 the amount of electricity from solar is expected to increase to 1.5
percent of state generation22 As shown in Figure 10 below, the amount of PV capacity
additions is expected to grow signifi cantly in the next four y ears.In 2016 alone, Minnesota
solar capacity increasa sixfold , from 37 MW to 246 MW as utilities add solar capacity to meet
the Solar Electricity Standard and as new capacity develops from the Xcel Community Solar
Garden program. Some new capacity may ako be driven by growth in voluntary market
demand for solar energy as demonstrated by emerging green pricing programs, the 2.25 MW
Dickenson Solar Project developed by Great River Energy for Wright Hennepin Electric Coop
in 2016,and voluntary utility development of community solar.

22 MN Department of Commerce estimate based on U.S. EIA data and utility resource plans.

25



Figure9: Minnesota Annual Solar Installations, 2002016

Minnesota's Annual Solar Installations (M}
as of December 31, 2016 (*preliminary)
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Figurel0:Mi nnesot ads Projected Solar Capacity t

Minnesota's Solar CapacityProjected
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c. BiomassBased Power

Each Minnesota community has a particular mix of accessible, low-value biomass feedstocks.
The supply and cost of available feedstockii such as those from wastewater treatment, food
processing, agricultural and forest product residues, municipal solid waste, livestock manures
and processing waste, tree and landscape management, and energy crop@ vary greatly.
While the amount and type of biomass that can be harvested or removed from land can be
optimized, its supply is limited. Biomass is being used to produce a range of quality wood
products, high-value fuels, food and feed, and heat and power. From 2005through 2015, total
generation from biomass-based feedstocks (including from combustion of wood waste and
other bio-solids, landfi Il methane, and biogas from agricultural byproducts and was te water
treatment plants) increased from 1,070thousand MWh to 1,806 thousand MWh.

Nine landfills are permitted by the Minnesota Pollution Control Agency for biogas -fueled
energy production, providing approximately 30 MW in nameplate capacity. Twelve biom ass
fueled combined heat and power facilities are permitted in the state which provides more than
135 MW in total capacity.
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Table2: Bioenergyelectricity generation by sourcejn thousand MWh, 20132015

Bioenergy Source 2011 2012 201% 201< 201¢
‘Wood and Wood Derived Fuels 74¢ 83¢ 1,03¢ 1,14¢ 1,177
Other Biomass 932 99¢ 574 614 62¢
Biomass-based Total 1,68( 1,83¢ 1,61( 1,76: 1,80¢

Source: U.S. Energy Information Administratioh9902015 Net Generation by State by Type of Producer by
Energy Source

d. Hydroelectric Power

According to data obtained from the EIA, 23 hydropower in A 2012 U.S. DOE
Minnesota produced 849054 MWh of power in 2015, up Report shows the
slightly from 840410MWh in 2010. Compared to 774,729 )

MWh in 2005, t her epéreentim@ease ovar m potential for low -

the last 10 years. Costs of maintaining and operating dams impact hydropower
compared to other sources of energy for power generationisa gt existing non -
primary cause as well as increased concern about the powered dams a|0ng
potenti al negative effect dam

ecosystemsl n addition, Minnesota I the Mississippi.

dam was down for repair from 2012 to 2014 due to damage
from extreme rainfall and record flooding in 2012 .

Of particular interest to Minnesota, a 2012 U.S. DOE Report shows the potential for low-
impact hydropower at existing non-powered dams along the Mississippi. 24 One example of
this potential is the 9.2 MW Lower Saint Anthony Falls (LASF) hydro project installed in 2012
at an existing lock and dam near downtown Minneapolis. The LASF project uses run -of-river
generation technology that d oes not require the development of a new reservoir, mitigating
impact to existing ecosystems2s

Hydrokinetic generation is another emerging area of development. River in -stream energy is
derived from the movement (kinetic energy) of water in rivers, streams , and canals. This
differs from low -head hydropower systems, which rely on the elevation difference (head)
between the intake and turbine. River in -stream devices are placed directly in the flowing
water of rivers. Despite a relatively low level of funding and development, hydrokinetic
energy could become an economically and environmentally favorable source of distributed
renewable energy generation if current cost per MWh projections is achieved.

2319902015 Net Generation by State by Type of Producer by Energy Sourc€EIA-906, EIA-920, and
EIA-923), U.S. Energy Information Administration

24 0An Assessment of Energy Potential at Non-Powered Dams in the United States, 6 U. S. Depart ment
Energy, 2012

25"Minneapolis Hydro Plant Shows Existing Dam Potential , 6 Mi dwest Ener gy News, 2012
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C.Transmissionand Distribution Infrastructure

1. MISO

The day-to-day operation of the electricity system is conducted by the individual utilities and
the regional reliability entity, the Midcontinent Independent System Operator (MISO).

After receiving approval from the Commission, Minnesota's four investor -owned utilit ies
(Xcel Enemy, Minnesota Power, Otter Tail Power Company, and Interstate Power and Light 26)
joined MISO and transferred functional control (but not ownership) of their transmission
facilities to MISO. As an "independent system operator," MISO's operations and activities are
subject to the approval of the Federal Energy Regulatory Commission (FERC).Great River
Energy, Dairyland Power Cooperative, ITC Midwest, Minnesota Municipal Power Agency,
Missouri River Energy Services, Northwestern Wisconsin Electric Company, and Southwest
Minnesota Municipal Power Agency also joined MISO.

MISO's primary function s areto monitor the bulk power transmission system and the open -
access electricity "market" and develop policies and procedures that ensure that every electic-
industry participant has access to the transmission system, and that transmission lines are
used to maximize efficiency, minimize congestion , and maintain system reliability.

The Department dedicates significant resources to obtain input from and partic ipate in
workgroups within the Organization of MISO States (OMS). These OMS workgroups
correspond with MISO workgroup and subcommittees and are very useful for working with
other states to provide joint filings to the FERC on the more significant MISO fili ngs.
Additionally, the Department collaborates with the Consumer Advocates Sector, which
represents the states within the MISO footprint. For instance, Minnesota joined the Joint
Consumer Advocates and Large Power Customers to successfully reduce the excesive rate of
return on investment that transmission owners were allowed to receive when building certain
transmission projects in the MISO region. MISO Advisory Meetings address key reliability,
operational, organizational , and infrastructure planning issu es of energy resources in the
midcontinent region of the United States.

26 Interstate Power and Light no longer owns transmission facilities in Minnesota and no longer serves
Minnesota retail customers. ITC Mid west now owns the transmission facilities of Interstate Power and
Light.
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2. Transmission Construction and Upgrades

Minnesota's transmission systemii the high The 2015 Biennial Transmission
voltage power lines that transmit electric Projects Report identifies more

energy from generation plants to the .
distribution system fi is part of an overall than 100 transmission

regional transmission grid operated on a inadequacies in Minnesota in order
coordinated basis with other interconnected to support reliability needs and
transmission systems throughout the Upper congestion relief. 27

Midwest and Eastern United States and

Canada.

Historically designed to reliably deliver power to electric load centers such as the Twin Cities
metropolitan area, Duluth, Mankato, Rochester, and St. Cloud, and to interconnect utilities for
reliability reasons, the transmission grid is now relied on more heavily. It acts as a regional
"highway," providing the physical link between sellers and buyers, and facilitates an ever -
increasing amount of transactions among an increasing number of market participants, and
over increasing distances. At the same time, it continues to serve a critical reliability role.

Transmission is in the spotlight on a state/regional/national basis for four reasons

1) After decades of the status quo, many new transmission infrastructure additions and
upgrades to existing facilities are being proposed and implemented ;

2) There remains a number of electric transmission capacity constraints;

3) With states enacting Renewable Erergy Standards, there is aneed for transmission to
deliver renewable energy from its site of generation to consumers, and

4) Electric system configuration changes may be needed due to retirement of coatired
generating plants and increases in renewable geneation, natural gas generation, and
distributed generation .

The 2015 Biennial Transmission Projects Report identifies more than 100 transmission

inadequacies in Minnesota in order to support reliability needs and congestion relief. 28 Many

projects previously identified have been completed since 2011, or are no longer needed due to

changes in demand or other factors. Transmission planning in Minnesota involves cooperation

and coordination among utilities, neighboring states, and ther e gi onds i ndependent
transmission system operator, MISO.

As noted above and discussed below, MISOds primary
transmission system and develop policies and procedures that ensure every electric industry

participant has access to the transmission gstem, and that transmission lines are used to

minimize congestion and maintain system reliability. Several Minnesota electric utilities have

contracts with MISO to conduct facility studies identifying their transmission needs and

potential solutions. Arecent MI SO study of note is the OMinnesot
and Compliance Team 2015 Transmission Assessment (202 0 25) 6 whi c hnearnvesti gat e

27 2015Minnesota Biennial Transmission Project Report

28 2015 Minnesota Biennial Transmission Project Report

30


http://www.minnelectrans.com/report-2015.html
http://www.minnelectrans.com/report-2015.html

mid -, and long-term transmission conditions to determine if existing and planned facility
improvements meet NERC Transmission Planning Standards.

In recent years there has been a large number of route permits and certificate of need
applications filed and considered by the Commission. It is expected that this relatively rapid
pace of expansion will continu e.

3. Electricity Transmission Constraints

Typically, large elec_tri_c generators and _ Many major transmission lines
consumers of electricity are not located in the into and out of Minnesota are near

same place. In order for the power to be . | limits th Id
delivered from the place of generation to the or at operational limits that cou

place of consumption, transmission line affect reliability.
pathways must be developed.

Eventually, transmission constraints, or bottlenecks, develop in areas where production or
demand exceedsthe maximum level of power that the transmission line can safely and
reliably carry. Bottlenecks limit energy transactions. In turn, this limitation may lead to higher
energy costs. More importantly, such transmission constraints can threaten system reliahility.

Many major transmission lines into and out of Minnesota are near or at operational limits that
could affect reliability. For example, the major transmission lines from Minnesota to states
further east tend to be constrained during off -peak hours when demand in Minnesota tends to
be low and production of electricity from wind, coal, and nuclear generating units can exceed
local demand. Without economically viable large -scale storage solutions, under a constrained
transmission system the difference between production and consumption must be exported
from Minnesota or production must be curtailed. In addition to constraining existing
generating units, this transmission constraint makes it more difficult to add new generation in
Minnesota. However, there are transmission lines in the permitting process or that are being
constructed that will help address this issue. These transmission lines are expected to be iR
service between 2018 and 2023.

Similarly, the transmission system will not, without future upgr ades or new additions,
support electricity transfers between Canada and Minnesota. However, a transmission line
between Minnesota and the Canadian border (called the Great Northern Line) is currently
beginning the construction process and will allow additional electricity to move between
Canada and Minnesota when it is completed. This transmission line is expected to be in-
service in 2020.
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4. Potential Electric Transmission Solutions

One way congestion is alleviated is through the Reduced consumption of
construction of additional transmission lines and electricity through energy

facilities and by upgrading existing power lines. . ) "
yuprg g ap conservation practices Is the

As noted above, Minnesota's transmission least-cost, most effective and
owning entities submit a report every two years efficient tool that electricity
identifying inadequacies in the state's consumers can practice. This

transmission infrastructure that need to be
addressed to ensure reliable service to Minnesota resource helps manage and/or

consumers. The Department actively encourages ~ reduce the demand for the use
those utilities to implement actions to resolve the of transmission facilities.
identified inadequacies in a timely manner.

In addition, a variety of demand -side options can also be wsed to address system congestion.
Reduced consumption of electricity through energy conservation practices is the least-cost,
most effective and efficient tool that electricity consumers can practice. This resource helps
manage and/or reduce the demand for the use of transmission facilities. Timing electricity use
so that consumers' demand for electricity is spread throughout a 24-hour period i avoiding so-
called "peak" consumption times during the day fi can also help alleviate constraints.

In 2015, legislation was passed Minnesota Statute section216B.2425subdivision 8) requiring

a public utility operating under a multi -year rate plan to also file, with its biennial

transmission planning report, a distribution planni
points on its distribution system for small -scale distributed generation resources and[to]

identify necessary distribution upgrades to support the continued development of distributed

gener at i on Theékowingrsectors distussesthe benefits and challenges of

distributed generation and other distributed energy resources.

5. Impact of Distributed Energy Resources

If the transmission system is analogous to the  Requests for interconnection of
interstate highway system, then a hot Distr ibuted Generation in

summer day is like rush hour. The Mi tai d th
transmission system must be designed to In nesota increased more than

handle peak loads safely and reliably. Justas fivefold over the last five years,
a five lane freeway may not be needed 24 from 471 applications in 2011 to

hours a day, the grid has significant power 2 674 applications in 2015.
plant capacity that is used only a small ’

number of hours each year.
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Peak demand has increased more rapidly than average demand over the past ten years in
many areas of thecountry, including the Midwest. 2°If new power plant capacity and
transmission are added to meet growing peak load, the system becomes more expensive and
less efficient. Alternatively, emerging distributed energy resources, rate designs, and demand
response programs canencourage and enable customers to shift energy use for more
economical and efficient use of the grid.

Continuing with th e highway analogy, the local electric distribution system can be thought of
as local streets and roads with a focus on distributing quality electric service to retail
customers. Recent and continuing developments in the electric industry are impacting utility
distribution s ystems, including the increase in customeror community -sited generation (a.k.a
distributed generation ) and increased customer adoption of electric vehicles. Distributed
energy resources (DERs) are smalletscale, decentralized power sources and/or conversion
equipment, including renewable energy, cogeneration, demand response, energy storage, and
thermal storage that can be combined to balance variable generation and demand.No longer
doesthe network strictly deliver electricity from a large central generation station to end-use
customers. Rather, the distribution system is increasingly called upon to enable two-way flows
of electricity and information between the customer and the utility grid.

In 2013, Il egislation was pas Eedy Sasdard (5ES). IHe ISESg
requires electric investor-owned utilities in Minnesota to procure 1.5 percent of their annual
retail sales from solar energy by 2020.At least 10 percent of the 1.5percent goal must be met
by energy generated from solar photovoltaic devices with a capacity of 20 kilowatts or less. To
help meet the small system requirement, the Legislature authorized funding for a solar
electricity production based incentive and solar thermal reba te program known as the Made in
Minnesota Solar Incentive program, which helps encourage the development of smaller
systems.In addition and to help ensure that more citizens have the opportunity to participate
in solar energy, the legislation requires the largest electric utility in the state to offer a
community solar garden program, through which subscriptions to solar gardens can be
purchased. In response, not only has Xcel developed a Community Solar program, but
multiple other utilities have launched voluntary Community Solar programs since 2013.

Finally, in accordance with Minn esotaStatute section 216B.164 subdivision 10, the
Department developed a Value of Solar (VOS) methodology designed to capture the true

Mi

value, to the utility, the customer and society, of distributed solar generationona ut i | i t y 8 s

system.

29 9Peak-to-average electricity demand ratio rising in New England and many other U.S. regions , 6 U.
Energy Information Administration , 2014
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Figure11: Minnesota Interconnection Applications, 2002015
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All of these factors have contributed to an increase in distributed generation and interest in
other distributed energy resources As shown in Figure 11 above, requests for interconnection
of Distributed Generation in Minnes ota increased more than fivefold over the last five years,
from 471 applications in 2011 to 2,674 applications in 2015As noted in the previous section,
Minnesota Statute section216B.2425subdivision 8, requires certain utilities to submit biennial
distribution planning reports to the Commission. Further, the Commission is holding a series
of workshops exploring planning and policy needs for grid modernization, including the
ability of dsmart grid 6 technology to facilitate further development of distribu ted energy
resources One area of technological advance that will enhance and work with smart grid
technology is energy storage.

6. Energy Storage

Evolving energy storage technologies, In 2016, utility -owned battery storage made
|nC|Ud|ng thermal Storage, battel’y Storage, up 75 percent Of the US battery Storage
and pumped hydro, vary by their energy 540t The median cost of using lithium -

storage capacity (MWh), duration, energy . .
density, cycle efficiency, cycle service life, ion technologies in 2016 decreased versus

and sustainable power levels (kW) during 2015by approximately 12 percentfor peaker
charge and discharge. replacement and 24percentfor transmission

investment deferral.

As the cost of battery storage has come down, interest in this technology has increased
significantly. Lithium -ion technology dominates grid tied battery storage market today (97
percent of capacity in 2016). The5-year outlook for energy storage is expected to be Lilon
dominant as well. In 2016, utility -owned battery storage made up 75 percent of the U.S.
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battery storage market.3° The median cost of using lithium -ion technologies in 2016decreased
versus 2015by approximately 12 percent for peaker replacement and 24 percent for
transmission investment deferral, partly attributable to declining capital costs .31 Utilities
seeking generation to replace aging coal plants or balance variable renewable geneation on
the distribution grid are finding that the flexibility and agility of battery storage make it an
increasingly attractive option for strengthening the power grid .32 An industry report in 2014
predicted that battery storage would begin to replace peaking power plants in 2018.33 Even
beyond price point, the speed-to-market and modularity of deployment could make energy
storage an attractive alternative to natural gas peaker plants that take a longer time to permit
and build. 34

Bulk utility -class electrical energy storage Figure12: Energy Storage Projects in Minnesota
systems can be used in a wide spectrum of

applications that have unique

requirements and economic benefits. The

ratings for such systems are typically 200 Thun
kilowatts (kW) to 2 MW in energy capacity

and 50 kilowatt hours (kKWh) to 13 MWh in 4o superar”
energy production. Application Bemidji

requirements range from under a minute

of power to stabilize voltage and Fargo g?um

frequency due to power dips and surges, @ 3

to up to eight hours to reduce peak
consumption, follow changing demand, or
defer upgrade transmission investments. St Cloud
Fast transient power demands (within

National Forest

MINNESOTA

fractions of a second) favor use of polis

technologies that can transfer stored WISCOI
energy at a high rate, such as capacitors, SR
superconducting magnetic storage, ' Q °

flywheels, and batteries.s35 Sioux Fefls

DOE GLOBAL ENERGY STORAGE DATABASE

Office of Electricity Delivery & Energy Reliability

Source: U.S. DOE Global Energy Stordgatabas®

30U.S. Energy Storage Monitor, GTM Research / Energy Storage Association.
31 Levelized Cost of Storage Analysis 2.0 Lazard, December 15, 2016.

32 9The sector favorite: Storage tops utility tech picks for second year running, 6 Ut i | ty Di ve, Ma
2016.

33 0Guide to Procurement of Flexible Peaking Capacity: Energy Storage or Combustion Turbines?6

Energy Strategies Group, October 2014.

34 0Energy Storage Teaches Utilities How To Hurry, Borbes, August 2, 2016.

35 Clean Energy Technology Roadmap, Minnesota Department of Commerce, 2009.
36 U.S. DOE Global Energy Storage Database accessed October 2016.
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While select fast responding battery Thermal Storage in Minnesota

applications are currently competitive with 1 Otter Tail Power:

conventional technology in certain markets, 18,000 customerswith utility controlled
0 battery I|ifeo s mo in-floor thermal storage and water

i ncrease t harfLang@etiod e heaters, equivalent to 20 MW of peak
power demands (minutes to hours) favor shifting 38.

technologies with a higher level of energy
capacity, such as thermal Storage, pumped More than 65,000homes with utility -
hydro storage, compressed air, orflow controlled electric hot water heaters

batteries. allows capability to shift over 300 MW to
off -peaks? 40 41

1 Great River Energy:

Utility energy storagetechnologies allow for: 42

1 Systemwide predictability;

1 Reduced needto invest in new capacity by providing more flexible use of existing
generation capacity and load;

1 Minute -by-minute generation/load balance;

1 Reduced need to purchaseelectricity on the spot market or during high peak price
times of the day;

i Ability to storeinexpensive electricity when demand is low to offset higher cost
electricity when the demand is high;

i1 Avoided wear and tear on relatively high cost peak generation plants;

i1 Increasedline-carrying capacity by impro ved stability;

1 Reducedtransmission congestion in areaswher e systemsare becoming congested
during periods of peak demand;

1 Reduced or deferred utility investments for transmission and distribution system
upgrades; and,

1 Improved power quality and reliability.

37 Levelized Cost of Storage Analysis 2.0 Lazard, December 15, 2016.

380 Mi nnesota Ener gy Landsc ap Energy Ttamsition kab,Enetgy Stawmage Mi nnes ot a,
Worskhop, September 23, 2016.

39 Electric Thermal Storage Water Heating, The Battery in Your Basement Jeff Haase, Great River
Energy, July 15, 2015.

“W0A battery in every basement®6: How the d owlUyi wategr Dhea&t
February 22, 2016.

4120182032 Integrated Resource PlanGreat River Energy, Submitted to the Minnesota Public Utilities
Commission, Docket No. ET2/RP-17-286, April 28, 2017.

42 Clean Energy Technology Roadmap, Minnesota Department of Commerce, 2009.
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The rules for energy storage participation in regional Energy Storage Study
wholesale markets continue to be a barrier. MISO
first added rules for short -term energy storage in
2009, but participation by energy storage in the
Midwest lags behind other regional markets. MISO
has worked to address issues identified by

The oWhite P apllity-An
Managed, On-Site Energy Storage in

Mi nnesotad report e
potential costs and benefits of grid -
connected electrical energy storage

stakeholders and identify potential changes to technology located at the utility

market rules through an energy storage stakeholder customerds home or
process43 Additionally, in November 2016, F ERC study, completed in 2013 as required by
issued a proposed rule that provides stronger legislation, was commissioned by the
direction to regional market operators to create rules Minnesota Department of Commerce
for energy storage that recognize "the physical and and prepared by Strategen Consulting.

The report includes an overview of
energy storage technologies and
applications in Minnesota, including

operational characteristics of electric storage
resources,"that act as both a load and an energy
i 44
g.eneratlo.r; source The p(;ppose::l FER% rule also both battery and thermal storage. The
irects grid operators to adjust rules so that study team modeled costs and benefits

distributed energy resource aggregators can compete ¢ battery -based standalone storage and

ounder the participation model that best storage integrated with solar
accommodates the physical and operational photovoltaic (PV) and it considered
characteristics of its distributed energy resource both residential and commercial
aggregation.é# customer sites46

The benefits of energy storage are significant when they are fully integrated into the grid so
that multiple stakeholders can benefit from it as a system resource. System ownership may be
wi th the utility, inde pendent power producer, or large power consumers. Energy storage will
allow all parties connected to the grid to either directly or indirectly share benefits.

D.Renewable Energy Policies

Minnesota has a number of state programs and policies to encourage renewable energy
development. The Next Generation Energy Act of 2007 established the energy policy goals of
reducing the per capita use of fossil fuel by 15 percent by 2015 through increased reliance on
energy efficiency and renewable energy as well as deriving 25 percent of the total energy
consumed in the state from renewable energy resources by 2025. The same law established a
greenhouse gas reduction goal of 15percent below 2005 emissions levels by 2015, 3Percent
below 2005 levels by2025, and 80percent below 2005 levels by 2050.

43 9How MISO is reforming market rules to spur storage deployment , 6 RTO | nsi der , Januar

44 OFERC Proposes to Open up Wholesale Markets for Energy Storage and Aggregation 6 Gr eenTech
Media, November 18, 2016.

45 OFERC Proposes to Integrate Electricity Storage into Organized Markets 6 F e chergy Rdgulafory
Commission, November 17, 2016.

46 OWhite Paper Analysis of Utility -Managed, On-Site Energy Storage in Minnesotaoéprepared by
Strategen Consulting for the Minn esota Department of Commerce, December 2013.
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The Department is involved in the implementation of renewable energy policies such as the

Renewable Electricity Standard (generally, 25 percent renewable electricity goal by 2025),

green pricing (renewable electricity choice options), and regional certification, tracking, and

trading mechanisms for renewable energy, in collaboration with other Midwest stakeholders.

I't also works coll aboratively with the Minnesota P
greenhouse gas reduction goals.

1. RenewableElectricity Standard Expanded to include a Solar
Electricity Standard

In 2013 the state expanded its existing Renewable Electricity Standard (RESY to include a
Solar Electricity Standard (SES) that requiresinvestor own ed utilities to obtain 1.5 percent of
retail electricity sales from solar electricity by the end of 2020.48

The SESincludes a 10percent carve out for small scale solar PV projects of less than 20
kilowatts capacity. The statute also established a goal of obtaining 10percent of the entire
stateds retail electricity sales from solar electri

The following three utilities are su bject to the SES:

1 Minnesota Power
i1 Otter Tail Power Company
1 Xcel Energy

The RESrequirements for all electric utilities, except Minnesota Power, Otter Tail Power, and Xcel
Energy, are asfollows:

1 2012 12%
1 2016 17%
1 2020 20%
1 2025 25%

The RES requirements forMinnesota Power and Otter Tail Power are:

1 2012 12%
1 2016 17%
1 2020 20% + 1.5% solar electricity
1 2025 25% + 1.5% solar electricity

47 codified in Minn. Stat. § 216B.1691.

4Mi ning and paper mil/l businesses, some of Minnesotads |
exemption.
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Xcel isrequired to meet the following:

1 2010 15%
1 2012 18%
1 2016 25%
1 2020 30% + 1.5% solar electricity

Table3: Minnesota RESand SES milestones by utility

Utility 2012 2016 2020 2025
Basin Electric 12% 17% 20% 25%
Central Minnesota Municipal Power Agency 12% 17% 20% 25%
Dairyland Power Cooperative 12% 17% 20% 250
East River Electric Cooperative 12% 17% 20% 25%
Great River Energy 12% 17% 20% 25%
Heartland Consumers Power District 12% 17% 20% 25%
L&O Power Cooperative 12% 17% 20% 25%
Minnkota Power Cooperative 12% 17% 20% 25%
Minnesota Municipal Power Agency 12% 17% 20% 25%
Minnesota Power 12% 17% 21.5% 26.5%
Missouri River Energy Services, 12% 17% 20% 25%
Northwestern Wisconsin Electric Company 12% 17% 20% 25%
Otter Tail Power Company, 12% 17% 21.5% 26.5%
Southern Minnesota Municipal Power Agency 12% 17% 20% 25%
Xcel Energy 18% 25% 31.5% 31.5%

The Commission uses the Midwest Renewable Energy Tracking System (MRETS) for tracking

compliance with the RES and solar standards. Theregional tracking system allows for

interstate trading.

Under Minnesota Statute section216B.1691subdivision 4(e), Xcel Energy may not sell

Renewable Energy Credits (RECs) to other Minnesota utilities for REScompliance purposes

until 2021. Docket E-999/CI- 04-1616 addresses issues that may arise due to changes in

national, state, or M-RETS policies and protocok.

While the Commission makes the official determination as to whether utilities are complying
with the RES statute, the Department provides a report to the Minnesota Legislature in odd -
numbered years summarizing utility compliance. In the report 4° submitt ed January 15, 2015
the Department noted that all electric utilities were in compliance with the RES and on track to

meet goals ahead of schedule.

49 MN Department of Commerce, Minnesota Renewable Energy Standard: Utility Compliance , January

15, 2015.
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Based on the reportsand Integrated Resource Plans filed by the utilities, the Department
concluded that REScompliance is generally costeffective.50 51

2. Renewable Energy Credits

The Renewable Hectricity Standards (Minnesota Statutes section 216B.1691) andyreen pricing
programs (Minnesota Statutes section 216B.169) create the possibility of a market for
renewable energy. Under the notion of RECs electricity from renewable sources may be
treated as an electricity commodity with value attributes that are separate from the value of
the energy itself. Many renewable energy contracts between electric utilities and energy
producers now contain language specifying the ownership of the RECs. These green credits
could potentially be used for green pricing programs , renewable energy standards, and for
emissions credits in pollution reduction markets.

The owner and user of a REC is the only party that can claim the environmental benefits of
that REC and claim to be using renewable energy because of that REG2 Ownership of the
REC avoids the potential for double counting of claims.

E.RenewableElectricity Programs

1. Green Prieng Programs

Minnesota's voluntary green pricing program gives consumers the option of purchasing
renewable energy beyond the minimum standard set by the state. By paying a premium on
their electricity bill, consumers support increased development of renew able energy projects
and reduce their reliance on fossil fuels. Increased use of renewable energy sources also
benefits the local economy and improves Minnesota's energy security.

The Department regulates green pricing programs (Minnesota Statutes section 216B.169) in the
state to protect consumer interests. Renewable energy procured on behalf of green pricing
customers cannot be sold twice or counted toward any state's Renewable Energy Standard.
Utilities must report on renewable energy procured for green pricing customers to verify that
green pricing sales do not exceed green pricing generation. Utilities record RECsfor green
pricing generation in the Midwest Renewable Energy Tracking System to verify compliance

and ensure that the energy is not double-counted.

50 In the Matter of Utility Rene wable Energy Cost Impact Reports Required by Minnesota Statutes
Section 216B.1691, subd. 2e, Docket No. E999/C11-852,0rder Establishing Uniform Reporting System
for Estimating Rate Impact of Minn. Stat. § 216B.1691, January 6, 2015.

51 Comments of the Minnesota Department of Commerce, Division of Energy Resources, Docket No.
E999/CI-11-852.

52 Center for Resource Solutionsand U.S. Federal Trade Commission,Guides for the Use of
Environmental Marketing Claims , 2012.
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Figure13: Minnesota Green Pricing Sales, MWh and number of customers, 262615
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Minnesota green pricing sales for 2015 totaled 207,395 MWh. This is 35,767 MWlkess, or 15

percentl ower than 2012, | argely as a result of | owe
customers. However, the number of green pricing customers has grown by 23,619; an increase

of nearly 77 percent from 2012 to 2015.

Over the next few years, the resources usedto supply utility green pricing programs will start
to reach the end of their power purchase agreement terms, prompting utilities to update their
green pricing program design and supply mix. In addition, utilities are developing new green
pricing options to better match customer interests.

In 2015, Great River Energy introduced a new green pricing program, ReVolt, to provide
customers with green power for new electric vehicles. Also in 2015, Xcel submitted a proposal
to the Commission53 for a new pilot prog ram, Renewable*Connect, using a portion of energy
generated by the Odell Wind Farm and North Star Solar Farm that were completed in 2016.
This newly designed program would provide 5, 10, and 20 -year contracts in response to
commercial, industrial, and inst itutional customers seeking green power with long -term cost
certainty and lower cost premiums.

583l'n the Matter of Xcel Energyf6s Petiti qgRUCMDocket Approva
Number E002/M -15-985
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Figure14: Top 5 utility green pricing programs by percent of participating customers
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Over the past few years, Xcel and InterstatePower and Light (IPL) have seen dramatic
increases in the percentage of customers participating in green pricing as a result of improved
program marketing.

Figure15: Top 5 utility green pricing programs as a percentage of totales
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Table4: Green pricing sales, MWh by utility, 2032015

Utility 2011 2012 2013 2014 2015
Basin Electric 193
CMMPA 151 149 172 153 132
Dairyland 2,102 2,039 1,976 1,882 1,836
GRE 52,910 50,093 48,921 49,223 49,627
East River 83 91 104 106 105
IPL/Alliant 2,042 1,964 2,006 1,896 1,679
Minnkota 1,919 1,925 1,883 1,875 1,847
MMPA 3,220 2,996 2,829 2,650 2,653
MN Power 1,744 2,092 1,850 1,721 1,678
MN Valley Coop L&P 226 221

MRES 924 814 853 813 787
OTP 1,842 1,731 1,627 1,591 1,558
SMMPA 1,298 4,099 3,383 1,506 1,362
Xcel 168,441 174,948 170,185 173,837 143,938
Minnesota Total 236,902 243,162 235,789 237,253 207,395

Source: Minnesota Department of Commerce

Table5: Green pricingsales, number of customers by utility, 2012015

Utility 2011 2012 2013 2014 2015
Basin Electric 17
CMMPA 9 7 14 2 1
Dairyland 560 543 522 507 489
GRE 6,657 6,319 6,088 5,891 5,634
East River 24 22 22 22 18
IPL/Alliant 616 605 588 557 996
Minnkota 424 452 433 379 431
MMPA 873 844 795 743 749
MN Power 657 621 586 539 530
MN Valley Coop L&P 19 18

MRES 462 445 415 415 394
OTP 328 0 279 265 254
SMMPA 27 31 32 28 28
Xcel 19,195 20,876 33,379 39,271 44,861
Minnesota Total 29,851 30,783 43,153 48,619 54,402

Source: Minnesota Department of Commerce



2. Solar Energy Incentive Programs

On May 23, 2013, Governor Dayton signedthe Solar Jobs Act of 2013 into law The legislation

included a transition from capacity dbased incentives for solar energy to long-term,

performancedbased i ncentives whereby consumers are paid |
production in keeping with best practices for market transformation. This structural change to

past program design is intended to encourage high performance systems and maximize public

benefit. The two required solar programs are described below and may not be combined. In

addition, there are several voluntary utility programs.

These programs, voluntary and mandatory, were often combined with federal incentives
available. The federal investment tax credit and related incentives were due to expire on
December 31, 2016However, t he Consolidated Appropriations Act, signed in December 2015,
included several amendments to the tax credits for businesses and consumers which apply to
solar technologies. Notably, the expiration date for solar and certain other technology
incentives was extended, with a gradual step down of the credits between 2019 and 202254

a. Made in MinnesotaSolar Incentive Prograrni

The state established the Made in Minnesota Solar Incentive Program (MiM) for consumers in
2013 to help Minnesota meet its solar electricity standard and to catalyze the solar industry for
growth over the next decade.

MiM is a solar photovoltaic (PV) and solar thermal incentive program for consumers who

install PV and solar thermal systems using solar modules and collectors certified as

manufactured in Minnesota. The program is administered by the Department with an annual

budget of $15 million for 10 years, including a $250,000 set aside per year for solar thermal

rebates.The program is funded with a combination of 5 percentof each publicele ct ri ¢ uti | i tyd
total annual Conservation Improvement Program (CIP) budget and the Xcel Renewable

Development Fund (RDF).

There are two tiers for certification of crystalline solar modules determined by the specific

production processes completed within M innesota. Incentives for PV are performance-based,
established by a systemd6s energy production, and p
capacity-based incentive. This structural change to past program design is intended to

encourage high performance systems and maximize the public benefit. System size must be

less than 40 kW to be eligible.

™y

Solar PV projects must be located in one of three participating investor-owned electric utility
service territories, Xcel Energy, Minnesota Power, or Otter Tail Power, and tied directly to an
electric meter at the home or business of the host customer of the solar PV installation.
Beginning in 2014 through 2023 applications for solar PV and solar thermal are accepted
annually from Jan. 1 to Feb. 28 and choserby a random selection process. However, after all
solar thermal applications from 10U customers have been funded, solar thermal applications

54U.S. Dept of Energy, Energy Investment Tax Credit Program Information , Accessed October 28, 2016.
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are accepted statewide on a firstcome, first-served basis throughout the year until all funds
have been committed.

*Note: the Made in Minnesota Solar Incentive Program was repealed in 2017 Laws, Chapter
94, Article 10, section 30

Table6: Made in Minnesota, number of projects by clasyear

. Commercial Residential TaxExempt Totals Grand
Number of Projects
2014|2015 2016 | Total | 2014 | 2015 | 2016 | Total | 2014 | 2015| 2016 [Total | 2014| 2015| 2016 Total
IALLETE (Minnesota Powe 1 1 2 5 4 9 6 5 0 11
IAlliant Energy (IPL) 1 1 2 1 1 2 2 2 0 4
Otter Tail Power Co 1 1 1 2 3 1 1 2 3 0 5
Xcel Energy 24 | 22 2 48 | 174 | 244 | 55 | 473 | 48 18 1 67 246 | 284 | 58 588
Grand Total 26 | 25 2 53 | 181 | 251 | 55 | 487 | 49 18 1 68 256 | 294 | 58 608

Data as of November 2016

Tabk 7: Made in Minnesota, kilowatts by class year

Commercial Residential TaxExempt Totals

Sum of Nameplat®ating Grand

(kW) 2014|2015 2016 | Total | 2014 | 2015|2016 | Total | 2014| 2015| 2016 [Total 2014| 2015| 2016| Total
IALLETE (Minnesota Powe 39 39 78 25 28 53 0 64 67 0 131
Alliant Energy (IPL) 39 26 65 10 10 20 0 49 36 0 85
Otter Tail Power Co 40 40 10 16 26 20 20 30 56 0 86
Xcel Energy 827 | 599 | 59 |1,485|1,223|1,782| 403 | 3,408 |1,749| 709 | 40 | 2,498 |3,799|3,090| 502 | 7,391
Grand Total 905 | 704 | 59 [1,668|1,268|1,836| 403 | 3,507 [1,769| 709 | 40 | 2,518 |3,942|3,249| 502 | 7,693

Data as of November 2016

Table8: Made in Minnesota, kilowathours by year

Total energy production Commercial Residential TaxExempt Totals
per utility by sector in kWh
2014 2015 2014 2015 2014 2015 2014 2015
IALLETE (Minnesota Power) 38,079 2,314 24,674 2,314 62,753
Alliant Energy (IPL) 33,833 11,603 0 45,436
Otter Tail Power Co 17,831 242 18,164 242 35,995
XcelEnergy 31,404 560,569 95,285 1,175,077 36,517 1,227,743 163,206 2,963,389
Grand Total 31,404 632,481 97,599 1,229,185 36,759 1,245,907 165,762 3,107,573

Data as of November 2016

b. Utility Run Solar Programs

Xcel Solar*Rewards Program

The Solar Jobs Actof 2013i ncl uded a requirement XelEndrgl, ¢
develop a performance-based incentive program funded by the Xcel Renewable Development
Fund beginning in 2014 for a period of five years .55 The program is known as Solar*Rewards,
the name of the previous capacity-based program that this program replaced in 2014. The

5 Minn. Stat. § 116C.7792.
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annual program budget is $5 million . The program offers incentives to Xcel customers in

Minnesota for systems up to 20 kW with a size limit of 120 percento f

t he

c usittomer 06s

annual energy consumption. The incentive is paid over 10years at $.08/kWh of production

and is subject to change based on market conditions with Commission approval.

The new Solar*Rewards program opened in August 2014. In a decision dated March 28, 2014
within Docket 13 -1015, the new Solar*Rewards program was approved by the Deputy
Commissioner of Commerce.

Table9: Solar*Rewards applications and capacity from August 203#8ecemter 2015

Program Year 2014

Program Year 2015

Applications | MW Applications MW
Completed 163 1.70 170 1.65
Withdrawn 39 (.33 129 1.46
Timed Out 129 2.14 () ()
In Process 0 0 124 1.35

VoluntarySolar Programs

A number of Minnesota electric utilities made the commitment in the past four years to offer
incentives for customers who invest in solar. These voluntary programs are meaningful to
customers and businesses that would otherwise not make the investment. The programs also
signal responsiveness to customer interest in solar.Utilities with solar electric programs
include Dakota Electric Association, Austin Utilities*, Owatonna Public Utilities*, Rochester
Public Utilities*, Minnesota Power*, New Ulm Public Utilities, and Brainerd Public Utilities.

Marshall Municipal Utilities

administers a solar thermal program for its customers. These

programs are usually funded through the Conservation Improvement Program. [ note: utilities

identified wih * offer both PV and SWH prograiins

3. Community Solar

Community shared solar or community solar gardens refer to solar projects whereby
subscribers receive a bill credit for the electricity generated in proportion to the size of their
subscription. Nineteen Minnesota electric utilities have established or are actively developing
community solar programs as an option for their customers. The Solar Renewable Energy
Credits (SRECS) generated by community solar are owned either by the utility, the developer,
or the subscriber based on the agreement. In order for a customer to claim the environmental
attributes of solar, the subscriber must retain the SRECS.
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a. Xcel Solar*fRewards Community Required Program)

In 2013 the state required Xcel Energy to develop and administer a community solar program
subject to approval by the Commission .56 Eligible projects may be up to 1,000 kW in size. A
community solar project is open to subscribers within the same or a contiguous county where
a solar project is located. The minimum individual subscription is 200 watts. Maximum
ownership by any one subscriber is 40 percent of the total system size. Subscribers receive a
credit on their electricity bill proportional to their subscription ownership.  The total capacity
of the system is limited to 120 percent of the cumulative subscriber load. The statute placed no
limits on the number of community solar projects that can be developed beyond the grid

s y s t techiical limitations.

Projects under 40kW may qualify for the Made in Minnesot a Incentive and projects less than
20 kW may qualify for Xcel Solar*Rewards. While only Xcel is mandated to run a community
solar program, other investor -owned utilities may elect to develop community solar programs
as well subject to approval by the Commission.

Since Xcel launched the program in December 2014, the utility has approved and

interconnected four projects (400 kW capacity) of the approximately 2,000 community solar
applications received from private ®d@lémdntblyper s a
compliance filing. Xcel reported an additional 138 projects (135 MW) in the construction phase

within the same report. 57

b. Voluntary Community SolarPrograms

Today, there are 18 known voluntary community solar programs in Minnesota. 58 In most
cases, the utility owns and maintains the system and electricity customers subscribe to a
portion of the project. Each utility establishes its own subscription prices, and each subscriber
chooses the amount of solar electricity. There are additional utility p rograms being considered
for development.

56 Minn. Stat. § 216b.1641
57 Monthly Update Community Solar Gardens Docket No. EO02/M -13-867. October 13, 2016.

58 Clean Energy Resource Teamshttp://www.cleanenergyresourceteams.org/solargardens#current
Accessed October 28, 2016.
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F.Power Generation and Environmental Protection

Reliable, reasonably priced energy is necessary From 2005 to 2015, Minnesota's
to sustain modern life and enable a robust carbon intensity has decreased 29

economy. The generation and use of electricity, t faster than th
however, can havenegative impacts on the percent, at a pace faster than the

environment that must be managed and national average decrease of 20
mitigated. The Department strives to reduce the  percent At this rate, Minnesota is
emissions intensity of electric generation, as on a path to a carbon intensity

well as reduce overall emissions, while keeping

rates affordable. below the national average by 2018.

The Legislature, through Minnesota Statute section216H.02, established the following

greenhouse gas(GHG) emission reduction goals: 15 percent reduction from 2005 levels by

2015, 30percent reduction by 2025, and 80percent reduction by 20505Mi nnes ot ad s

Renewable Electricity Standard, the Solar Electrigty Standard, the Conservation Improvement

Program, and consideration of environmental externality values in resource planning and
acquisition decisions will work together with the
those goals.

In 2013 the transportation sector surpassed electricity as the largest source of carbon dioxide
emissions. In 2014 about 30.7percent of state GHG emissions were from the generation of
electricity and about 31.7 percent of emissions were from transportation fuel s.60

59 After three years of reporting, Minnesota greenhouse gas emissions are declining, but at a rate that
may leave the state short of its reduction goals under the Next Generation Energy Act. Source:
Minnesota Pollution Control Agency, Minnesota Greenhouse Gas Inventory.

60 U.S. Energy Information Administration, Energy-Related Carbon Dioxide Emissions at the State
Level, 20002013and State Carbon Dioxide Emissions (2014 Data)
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Figure16: Carbon Intensity of Electricity Generated in Minnesota005-2015
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With growing renewable energy capacity, the carbon intensity of electricity generated in
Minnesota is decreasing. With 2015 levels at 0.53 metridons of Carbon Dioxide per Megawatt -
hour (tCO2/MWh), Minnesota is slightly above the national average at 0.50 tCO2/MWh, but
lower than neighboring states of North Dakota, Wisconsin, and lowa. Carbon intensity has
decreased from 0.75 metric tons in 2005 td.53 in 2015, following the trend in decreasing
carbon intensity across the US overall.From 2005 to 2015, Minnesota's carbon intensity ha
decreased?29 percent, at a pace faster than the national averagedecrease of 2Qpercent. At this
rate, Minnesota is on a path to a carbon intensity below the national average by 20186 Older
coal-combustion electric generation facilities contribute a significant portion of the criteria
pollutants produced in Minnesota; however, several units are on track to be retired.

G.Summary

Readily available, reliable, clean and competitively priced electricity is critical for the
economic vitality, public health, and well -being of all Minnesotans. Because it has no natural
deposits of coal, natural gas, or oil products, state policy makers have a long history of
supporting local, efficient, and clean electricity to reduce dependence on, and offset economic
and environmental effects from, fossil fuel imports.

61 Analysis based on U.S. Energy Information Administration, 19902005 U.S. Electric Power Industry
Estimated Emissions by State (EIA767, EIA-906, EIA-920, and EIA-923)and 19902015 Net Generation
by State by Type of Producer by Energy Source(EIA-906, EIA-920, and EIA-923). 2015 emissions for
neighborin g states: North Dakota (0.83 tCO2/MWh), Wisconsin (0.72 tCO2/MWh), lowa (0.69
tCO2/MWh), South Dakota (0.28 tCO2/MWHh).
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Ensuring that Minnesotans have reliable, reasonably priced and environmentall y sensitive
electric service is one of the guiding principles of Minnesota's energy policy and will remain
among the Departmentds top priorities in
other state agencies and interested persons, proactively seks to preserve and enhance the
reliability and quality of the electric system in Minnesota in a costeffective manner while
continuing efforts to mitigate environmental impacts, including conservation , demand-side
management, and renewable energy efforts. The Department will continue to provide
independent review and analysis of utility plans and assumptions to ensure that operations,
maintenance, and system control measures are demonstrably adequateand cost-effective.

Additionally, the Department will c ontinue to foster effective investment in transmission ,
distribution, and generation infrastructure so that it will be able to handle peak demands and
permit the economic and physical flow of power from where it is generated to where it is

t

needed. Reasonaly priced, reliable power is critical to Minnesota's economic and social well -

being and the Department is dedicated to the task of providing policy makers and regulators
with the independent analysis needed so that the economic consequences of issues under
consideration are clearly communicated and informed decision making can occur.

NATURAL GAS

Domestic natural gas markets and corresponding prices have changed dramatically over the
past several years. Although conventional natural gas production and natural gas imports
have decreased advances in other ways of natural gas extraction, such as horizontal drilling

he

and hydraulic fracturing or ofracking, 6 have

were previously uneconomical to produce, resulting in an increase in natural gas production
in the United States and Canada.

These developments in unconventional production have created large natural gas supply

surpluses despite increases in natural gas demand. The increase in consumption is expected

due to the growing use of natural gas to produce electricity and for other industrial uses. The
role of natural gas in electricity production has spurred planning entities such as MISO to
consider how natural gas and electricity systems need to work better together.

As the future of natural gas is considered, there are issues that warrant focus. These issues can

be categorized into four general areas, each discussed below.

i1 Increasing Demand

1 Supply Availability

i Price Volatility

i Service Quality and Reliability

A.Demandd Changing Consumption Patterns

Natural gas consumption in the residential and commercial sectors is influenced primarily by
weather. If winters are mild, use of natural gas to heat homes and businesses normally
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decreases; if winters are severe, wether-related consumption is higher. However, natural gas
consumption is also affected by the general level of economic activity and the relative prices of
natural gas and alternative fuels. Consumption of natural gas, or demand, is projected to
increase inthe near term.

Propane is a common alternative heating fuel in Minnesota. However, circumstances have
sometimes created propane shortages, endangering lives and pocketbooksFor instance, in
2013/2014, a latematuring corn crop in Minnesota increased demand for propane at the same
time as severe winter weather increased heating demand.In response, Governor Mark Dayton
declared a propane emergency and encouraged natural gas utilities to extend service to
currently unserved areas. Certain statutory changes have allowed natural gas utilities to
charge all customers a portion of the cost of extending service to newor underserved areass$?2

Statewide, Minnesotans consumed a total of 432 billion cubic feet of natural gas in 2015, a
decrease from the exceptionally high level of 475 billion cubic feet in 201483 The high
consumption in 2014 (and the end of 2013) was duetothed p o | ar vimJartuayxaads 6
February 2014, when weather was exceptionally cold, even for Minnesota.

As shown in Table 13 and Figure 17 of Appendix B, there are three notable consumption
trends. First, over time, more natural gas is being used for electric generation. During the
energy crisis in the middle and late 1970s, use of natural gas for electric generation declined
sharply. Recently, however, natural gas has been used at higher rates to generate electricity.
One of the reasons for turning to natural gas as a fuel source for electricity is that gasfired
plants have fewer harmful environmental effects than other traditional fossil fuels , such as
coal or fuel oil. Another reason is that natural gas-fired electric generation is more flexible than
coal-fired generation because it can be brought on and off-line quickly. A third reason is that
the cost of natural gas relative to other generaion resources has materially decreased in recent
years.

The second notable consumption trend in Minnesota is the significant increase in natural gas

used by industrial customers. The increase in natural gas used by this sector dominates the

overall trends in Minnesota, overriding the decreases in natural gas use per customer by

residential customers. (Table 13 and Figure 17 show the high level of natural gas use by
residenti al C ust o rmelar wrtexesd 2atl 4t, h ed ukee gihrenidong of 2

Thirdly, as shown in Figure 17 below, after removing the effects of weather, residential
consumption of natural gas per customer has declined from 161.6 thousand cubic feet per year
in 1965 to 88.06 thousand cubic feet per year in 2012 (or approximately 45 percent over the last
47 years)s4 One of the reasons for this trend is the increasal efficiency of household gas-fueled
appliances as well as the construction of energyefficient new housing as specified by building
code requirements.

62 See Minn. Stat. § 216B.1638.
63U.S. Energy Information Administration, Natural Gas Summary Data.
64 MN Department of Commer ce, 2012 Utility Data Book, page 132.
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Figure17: Weathermormalized natural gas use per residential customer, 1962012
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1580

160 Ll"-l..!. -

140 .\ll. g

120 w

100
80
60
40
20

Annaul MCF per Customer

U T LI T T T T T T T T T T T T T T T T T 7T T T T T T T T 7T T T T T T T T T T T T T
& an A S 4! 4P 1\ 3" Al "
£\ \ o
Fo§EFF e Y S

Source: MN Department of Commerce, 2012 Utility Data Book

Total residential natural gas consumption in Minnesota grew from 89,020 million cubic feet in

1967 to 117,586 million cubic feet in 2015; on a pecustomer basis, natural gas consumption

has declined as indicated above. Commercial consumption of natural gas grew from 63,740

million cubic feet in 1967 to 2005AmMWKENemy | | i on cubic
Outlook (AEO2016)projects an increase in natural gas consumption to 34.4 trillion cubic feet

(Tcf) by 204085

According to the EIA, the largest potential near-future increase in the use of natural gas will
come from electric generation. This trend is only starting to be evident in Minnesota, as shown
in Appendix B. At a national level, natural gas consumption for electricity generation
increasedfrom 6.85 Tcf in 2008 to 9.61 Tcf in 2015, an averagannual growth rate of
approximately 8.1 percent .66 The projected path of natural gas consumption depends almost
entirely on the amount consumed in the electric power sector and other large customers such
as industrial and commercial customers.

B.Supply Availability

A discussion of natural gas demand is not complete without a corresponding discussion of
natural gas supply. Because Minnesota has no native source of natural gas supplies,
Minnesota utilities must obtain natural gas from other locations through interstate pipelines.
Currently, these interstate pipelines enter the state predominately from Canada, the Mid -

65 http://www.eia.doe.gov/forecasts/archive/aeol1/IF all.cfm#propspectshale
66 http://www.eia.gov/forecasts/aeo/pdf/0383(2016).pdf
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Continent and Gulf Coast states, and North Dakota. Nationally, net imports are expected to
decline as a percentage of U.S. natural gas supplies, from 1percent in 2008 to 0.7percent in
2035¢7

Natural gas is critical to the U.S. economy and security as a fuel source for residential home
heating, industrial processing, and electric generation. Thus, more attention will continue to
be focused on potential sources of natural gas supplies to meet such demandAs of 2013, the
EIA states there is 2,277 Tcf of technically recoverable U.S. (domestic) natural gas resources
waiting to be tapped, an increase of 164percent from the 862 Tcf level reported in the prior
guadrennial report. 68

According to EIA's AEO2016, total U.S. dry natural gas production will grow in the reference
case from27.2Tcf in 2015to 42.1Tcf in 204Q The percent of total U.S.production coming from
shale gas production will increase from 50 percentin 2015 to 69percent in 2040. The
environmental impacts of shale gas production, along with changes in market conditions, may
alter projections going forward. 69

C.Price Volatility

In the AEO2016 reference casglower 48 wellhead prices for natural gas are projected to
slowly rise from current levels, which are in the $2 to $3 per Mcf range, to an average of
approximately $5.00per Mcf (2015 dollars) in 2040.7° Figure 18 below reflects the average price
per Mcf paid for natural gas by Minnesota consumers served by regulated natural gas
companies.

67 http://www.eia.gov/oiaf/aeo/tablebrowser/#release=AEO2011&subjefD201 1&table=13
AEO2011&region=00&cases=ref201#020911a

68 U.S. Energy Information Administration (EIA), Analysis and Projections for World Shale Resource
Assessments Accessed onNovember 15, 2016

69 Annual Energy Outlook 2016 with projections to 2040, Accessed Nov. 30, 2016Page A-1 and Page ES
5.

70 Annual Energy Outlook 2016 with projections to 2040, Accessed Nov. 30, 2016Page ES4.
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Figure18: Average of Minnesa Regulated Utility Commodity Cost of Gas

Average of Minnesota Regulated Utility Commodity Cost of Gas
July 1999 - September 2016
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The above charted prices represent only the commodity portion of a customer's natural gas bill. The costs
associated with reserving capacity (referred to as demand charges) and the costs of delivering natural gas
to retail customers are not included.

As seen from Figure 18, natural gas prices can be quite volatile, although prices have become
less volatile since 2008. Nevertheless, severdbcal distribution companies (LDCs) in
Minnesota have received approval from the Commission to use financial tools to combat price
volatility. There are a variety of financial tools that can be used to stabilize prices for the end-
use customer. One way price stabilization is achieved is by entering into financial futures
contracts and options through an exchange (e.g., NYMEX). Financial tools also can involve
entering into physical hedges with suppliers and other third parties. The purpose of these
tools, whether considered to be future contracts or physical hedges, is to reduce the risk of
ratepayers paying high prices due to unexpected market shocks such as hurricanes in the oit
producing regions of the United States. Thus, LDCs use these tools to mitigate price risk and
volatility.

D.Service Quality and Reliability

In 2010 and 2011, the Commission established comprehensive natural gaservice quality
reporting standards for the six regulated LDCs operating in Minnesota. The utilities file

annual service quality reports detailing performance on such metrics as the number and type
of customer complaints, involuntary service disconnections , gas line mislocates resulting in
damage to the line, and gas service interruptions. This information has been helpful to assess
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each wutilityds ability to meet customer service
reliable natural gas service in Min nesota.

E.Summary

The overall domestic demand for natural gas has continued to grow, as has the domestic
supply, through the new methods of gas production. There is a need to develop infrastructure
to further develop these new supplies, but Minnesota is well positioned in this regard as it has
been the recipient of significant investment by Northern Natural Gas (NNG), the largest
interstate pipeline in Minnesota, to improve and expand interstate pipeline capacity. Although
increased shale gas production has esulted in lower prices, the natural gas market remains
dynamic and potentially volatile. Unexpected changes in regulation of natural gas production,
unconventional gas well production levels, or the export of domestically produced gas into the
global mark et may push prices higher in a relatively short period of time. Finally, the safe and
reliable delivery of natural gas in Minnesota i
customer service performance.

TRANSPORTATION FUELS

A.OQOverview

Minnesotans consumed a total of 115.6 million In 2013 the transportation
barrels_(4,855 million gallons) or the equwalen_t of sector surpassed electricity
607.8trillion BTUs of total petroleum products in

2014. Since Minnesota has no oil reserves, as the |a'jge_5t sour_ce _Of ]
Minnesota imports all of its petroleum products in carbon dioxide emissions in
the form of crude oil or fi nished product .72 Minnesota.

In 2014, the transportation sector in Minnesota consumed approximately 23.5 percent of the
stateds t ot aptioneThemaipnty otpetroleum products consumed in Minnesota
are for air, land, and water transportation. These products include asphalt and road oil as well
astransport fuels like diesel, jet fuel, and motor gasoline. Most agricultural use of petroleum
falls under the transportation category 72

In 2013 the transportation sector surpassed electricity as the largest source of carbon dioxide
emissions in Minnesota. In 2014, 31.7percent of emissions were from transportation fuels and

71U.S. Energy Information Administration, Table CT3. Total EndUse Energy Consumption Estimates,
19602014, Minnesota

72.S. Energy Information Administration Profile A nalysis, Accessed Nov. 30, 2016
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30.7percent of state GHG emissions were from the generation of electricity.”3n 2014,
Minnesotans spent $11 billion on transportation fuels, the majority of which we re imported
from out of state.”4

Refineries
Minnesota does not have any crude oil Minnesota has the largest oil
production, but it does have two oil refineries. refinery located in a non -oil -

Much of the crude oil processed at these refineries

comes from Canada. producing state.

The Pine Bend Refinery, located in the Twin Cities suburbs, is one of the topprocessors of
Canadian crude oil in the United States. The Pine Bend Refinery is the largest oil refinery in
Minnesota, and it is also the largest of all oil refineries located in non-oil-producing states. The
Pine Bend Refinery produces motor gasoline, diesel fuel, propane, butane, and jet fuel for
markets throughout Minnesota and the Upper Midwest. The refinery also supplies asphalt,
heating fuels, and sulfur for fertilizers. Minnesota's other refinery is the St. Paul Park Refinery,
located along the Mississippi River. St. Paul Park became Minnesota's first oil refinery when it
was relocated from Texas in 1939. The refinery has been expanded over the years and now
produces a variety of products refined from sour and sweet crude oils from the United States
and Canada, including motor gasoline, diesel fuel, jet fuel, and asphalt7s.

Fuel Transport

Most petroleum products enter and leave Minnesota by pipeline. Some are transported by
barge, rail, ship, or truck. All but a small portion of the United States' imp orted Canadian

crude oil and liquid petroleum gases (LPG) pass through Minnesota on their way to other

parts of the Midwest, Eastern Canada, and New England.

Refined petroleum products are available in Minnesota through area refineries or via
pipelines. Electric utility and other industrial customers then use barge, rail or trucks to
transport the finished products to their individual locations. Smaller volume customers, such
as farms, homes, and gas stations, receive their petroleum products via truck delivery.

Several pipeline systems bring crude oil from Canada and the western United States into
Minnesota. The Clearbrook terminal in northwestern Minnesota is now a key distribution
point, supplying crude oil to refineries in Minnesota, Wisconsin, and beyon d. Pipelines that
can carry one-seventh of the petroleum used in the United States converge in Clearbrook,
Minn. Additional pipelines cross the state, distributing petroleum products from refineries in
Minnesota and other states.”¢

73U.S. Energy Information Administration, Energy-Related Carbon Dioxide Emissions at the State
Level, 20002013and State Carbon Dioxide Emissions (2014 Data)

74U.S. Energy Information Administration, State Energy Data System (SEDSY9602014, Minnesota
75 U.S. Energy Information Administration Profile Analysis , Accessed Nov. 30, 2016

76 U.S. Energy Information A dministration Profile Analysis , Accessed Nov. 30, 2016
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Pricing

The price of petroleum products is largely comprised of the basic cost of crude oil, processing,
transportation, and assessed taxes. World political and economic market forces primarily
determine the cost of crude oil. Federal and state governments assess taxes on petrelm
products.

Many factors influence the other aspects of the price of finished petroleum products. Some
price changes are due to supply and demand imbalances. For example, supply shortages
sometimes occur due to maintenance, damage on the pipelines or atrefineries, or increased
consumption in developing markets, such as India and China. Since each petroleum product
needs to be stored individually, some supply shortages result from simple logistical problems
associated with coordinating production and stor age to meet current and future demand.

Higher than expected demand for a particular product can also create temporary shortages

that lead to higher prices. Very cold weather increases the heating use of heating oil, natural
gas, and propane products and very wet weather generally increases the agricultural use of

petroleum products for grain drying .

Activity in the commodities market can further influence price changes. Spikes or sudden
drops in prices are sometimes the markets' response to perceptions of éiture supply and
demand imbalances. Over the past 30 yearsthe cost per barrel of crude oil reached a peak
price around the $145 per barrel mark in July 2008 and declined to under $30 per barrel in
January/February 2016. The price has varied up and down w ithin this range during the time
period 2008 to 2016. These crude price fluctuations have translated into variable prices at the
gas pump up to or above $4 per gallon during early summer 2008 and again by early summer
2011, 2012, and 2013. Consumption ismpacted by increased or decreased price.

Motor gasoline accounts for almost half of the petroleum consumed in Minnesota. Overall
Mi nnesotads per capita petroleum consumf@das on i s
than 3percento f t h e ssehaldséénswithhfuelwil or kerosene).

Supply

One factor that impacts the price of petroleum products is supply. Crude oil is necessary for
the production of petroleum products. The world's annual supply of crude oil depends on the
interplay of many complex factors including demand, weather, politics, technology, and
economics. In 2014, the total world consumption of crude oil was estimated at approximately
92.5 million barrels per day.?? Scientists estimate that ongoing natural processes create new
crude oil at the rate of 7 million barrels per year. These numbers indicate an eventual
depletion of the available crude oil, although it may be possible to find or manufacture new
sources and substitutes for these products.

New sources of oil have comefrom the tar sands in Alberta, Canada, and oil sands in the
Bakken formation underlying large areas of northwestern North Dakota, northeastern

77EIA at: Total World Petroleum Consumption.
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Montana, southern Saskatchewan and southwestern Manitoba. Development of these tar and
oil sands ramped up in 2009 as other supplies declined and prices increased. While this means
that the United States may get more of its oil from Canada and domestically in future decades,
it may also come with a larger environmental price. Extracting this oil requires more energy
than conventional drilling, which means more greenhouse gases before the oil even reaches
the pump. Also, opposition to drilling, fracking, pipelines , and rail transport of the crude oils
may impede development.

As with natural gas and electricity, the available infrastructure such as ocean shipping and
pipeline capacity also has a large impact on petroleum prices. Higher prices for petroleum,
however, allow development of lower grades of crude that were previousl y too costly to
produce.

Four trends may impact the price of petroleum products.

9 First, in the 1990s, crude oil and refined petroleum products, like natural gas, became
publicly traded commaodities on world mercantile exchanges. During times of actual or
perceived supply disruptions or shortages, prices now fluctuate more erratically.

i Second, nearly every major international oil company and most independent
marketers are forming E-commerce sites to trade commaodities independently. Their
effect on energy prices and supply will depend largely on which sites survive.

9 Third, petroleum refiners significantly changed their operations in the 1990s. They
reduced refining costs by moving toward just -in-time production. Storage is now more
in the control of indepen dent terminal and pipeline operators.

9 Finally, international demand has increased due to the expansion of overseas markets,
particularly in India and China.

In 2015, U. S. net imports (imports minus exports) of petroleum (crude and petroleum
products) fro m foreign countries were equal to about 24 percent of U.S. petroleum
consumption, the lowest level since 1970. This is down from 49 percent in 2010, 58percentin
2007, 60percent in 2006 and 60percent in 2005. Our largest sources of net crude oil and
petroleum product imports were from Canada and Saudi Arabia. Much of the crude oil that is
fed into refineries in Minnesota is delivered by pipelines from Canada. However, since
political pressures in all oil producing areas impact the market , Minnesotans are not insulated
from price fluctuations due to political and economic unrest.

B.Supply Reliability

Limitations on production and supply infrastructure will continue to be a challenge for the
industry throughout the country.

1. Refinery OperatingPractices

Inventories of petroleum products are often maintained on a "just -in-time" basis. That is,
refineries are operated at or near the lower operational inventories for all products. This
results in a market that is not as capable of adjusting to significant changes in demand. Some
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areas of the state are more adversely affected during these times of product shortfalls. Low
inventories often cause price increases, as retailers are forced to try to curb demand in order to
have sufficient product to get through the se periods.

2. Commercial Drivers' Hours of Service

The Federal Motor Carriers Safety Administration has rules concerning the maximum number
of hours that commercial drivers who deliver petroleum products may operate a vehicle.
These rules require all drivers to account for the amount of time that they are actually waiting
for product to be loaded in their vehicle towards their hours of service allotment.

During periods of high demand for all petroleum products, which includes gasoline, diesel,
home heating oil, and propane, drivers oftentimes need to drive longer distances and
encounter long truck -filling wait times. These occurrences may cause drivers to approach their
maximum hours of service without satisfying the demand for those fuels. Fuel suppliers may
choose to have additional drivers on hand to satisfy these periods of peak demand, although
employing additional drivers may lead to increases in delivered fuel prices. In times of

extreme hardship, Minnesota's Governor has the authority to extend drivers' allowed hours of
service.

3. Seasonal Demand Fluctuation

September is typically a time of reduced demand for petroleum products, because the peak
summer driving season comes to an end. However, generally at this same time there is a
demand for diesel fuel for the autumn harvest and transport of crops to market. Also this is
the time of year when a spike in demand for fuel oil and propane occurs for the heating
seasonds ofir st Pétroléum defineries imtleedhitedrStated tan@ tb choose
September or later winter months when there is a lower than normal demand for products as
the time to schedule routine maintenance for critical equipment, known as refinery
turnaround. In the late autumn to midwinter in 2011 -2012, Minnesota experienced a
considerable shortage of diesel and heating fuel oil. Fortunately this period of time had a
reduced demand for heating fuel because it was one of the mildest winters on record in the
state of Minnesota and surrounding states.

Similarly , in the autumn to late w inter of 20132014 the Midwest experienced what was

referred to as the operfect stormdé of events wh
emergency. Some of the contributing factors to this event were a very large corn harvest

occurring simultaneously in many of the upper Midwest states, a high demand for propane

for corn drying, a temporary shutdown of the Kinder Morgan Cochin propane pipeline which
supplied about 40 percentof Mi nnesot afds propane demand, fir st
heating, andtheons et of a prol onged very col d.bWheset er r e
events necessitated many actions by states and industry to satisfy needs across the region.

Propane prices spiked with highs of $6 per gallon reported. That propane event prompted

passage of legislation, increased industry investment in propane infrastructure , and

promotion of osummer fills 6 to utilize the large volume of existing end -user storage facilities

to best advantage.
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Scarce petroleum inventory issues introduce increased price uncertainty and less supply
resilience into the market. There is less flexibility in the supply chain to buffer the market from
supply disruptions such as refinery fires or even routine maintenance. Where these events
used to cause regional disruptions in supply and price, they now cause upward price
pressures on all areas of the country, not just those affected by infrastructure changes. These
factors, combined with the ongoing political unrest in many petroleum exporting countries,
underscore the importance of diversifying transportation fuel supplies in order to decrease
Minnesota's dependence on factors outside the state's control.

C.Alternative Fuels and Advanced Vehicle Technologies

1. Ethanol

Ethanol is an alternative fuel made from a variety of plant -based feedstocks collectively
known as "biomass." Fuel ethanol contains the same chemical compound as beverage alcohol.
It is produced by fermenting sugar from starch crops , almost exclusively corn in the Midwest,
or found in plants like sugar cane. Ethanol can also be made from cellulosic materials, such as
grass, wood, crop residues, or newspapers. Minnesota's fueling stations are required to sell
E10, a blend of 10percent ethanol with gasoline for use in gasoline powered engines. Ethanol
is also available in Minnesota in mid - and high-blends ranging from E15 to E85. These blends
are for use in flex-fuel vehicles (FFVs). FFVs are manufactured by many major domestic
vehicle manufacturers and designed to operate on gasoline, E85 or a combination of the tw o
fuels. Based on registration records, there were approximately 400,000 FFVsregistered in
Minnesota in 2015.

In 2003, legislation was enacted requiring all of Minnesota's gasoline to be blended with 10
percent ethanol under certain conditions (239.791) In addition, in 2013 a statute aimed atthe
promotion of petroleum replacement (239.7911)vas amended with the goal that at least 14
percent of the liquid fuel sold in the state be derived from renewable sources by 2015, and at
least 30 percent of the liquid fuel sold in the state be derived from renewable sources by 2025.

The EPA granted two partial waivers that allow but do not require the introduction into
commerce of gasoline that contains greater than 10 volume percent (vol%) ethanol and up to
15 vol% ethanol (E15) for use in model year (MY) 2001 and newer light-duty motor vehicles,
subject to certain conditions. On October 13, 2010, EPA granted the first partial waiver for E15
for use in model year 2007 and newer light-duty motor vehicles (i.e. cars, light -duty trucks and
medium -duty passenger vehicles.In 2011, EPA grantedthe secondpartial waiver for E15 for
use in model year 2001and newer light -duty motor vehicles.

The number of E85 fueling stations fluctuated in the last four years, but Minnesota continues
to lead the nation in the number of E85 retail stations in operation. In 1997, there were
approximately seven E85 fueling stations in Minnesota. Ten years ago, there were 287 E85
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fueling stations in the state.”8 As of September 2016, Minnesota wa home to 309 E85 fueling
stations, up from 289 in 2015, but down from 357 four years earlier.

Demand for mid -ethanol blends has grown substantially, and 62 Minnesota service stations
offer various blends of ethanol, such as E50, E40, E30, E20, and mostcently E15 for use in
FFVs. In 2015 (the latest year with complete annual data), Minnesota sold 14.3 million gallons
of E85 and 39 million gallons of mid blends of ethanol from E15 to E50 with E15 being the
most popular mid -blend making up 79 percent of sales. The combined total of E85 and mid
blend sales was 18.Imillion gallons and represents a decrease of approximately 12 percent, or
2.4 million gallons, from the 2011 total E85 sales of 20.5 million gallons.

In 2015, E85 prices ranged from $2.32 per gllon to $3.49 per gallon, averaging $2.89 per
gallon, which is $0.43 per gallon or 11 percent less than 87 octane (E10) gasoline. However,
ethanol has lower energy content than gasoline and E85 vehicles average fuel economy is
about 15 percent less, deperding on the model and driving habits.

As of 2016, Minnesota had 20 ethanol plants with a production capacity of 1 billion gallons, 79
with one fewer ethanol plant and production holding constant in the previous four -year
period.

2. Biodiesel

Minnesota was the first state to mandate the use of biodiesel, establishing a B2 mandate that
took place September 29, 2005. Since then the mandate has moved togercent (May 1, 2009)
and most recently to B10 beginning July 1,
Seg ember) and reverts to B5 for the winter
requirement will replace over 65 million gallons of diesel fuel with domestic, renewable
biodieseliand with Minnesotads biodiesel nmalensdfs
biodiesel a year,in-state production capacity will cover almost all of that demand.

According to the Minnesota Department of Agriculture, as of 2016 Minnesota had three
biodiesel production facilities. 8 The three Minnesota plants and their production capacities
are:

1 REGCorp, Albert Leaii annual production capacity of 30 million gallons

1 TheMinnesota SoybeanProcessors(MnSP) plant, Brewsterfi annual production
capacity of 30million gallons

i1 EverCat Fuels, Isanti (opened in 2009i annual production capacity of 3 million gallons

Mi nnesot ads bi odihesaashtutensactiod 239.%7)requides that 10 percent
biodiesel (B10)is blended with #2 diesel fuel from April 1 to September 30 each year, with the
blend lowered to B5 during the colder weather months of October through March. The revised

78 2015 Minnesota E85 + Mid-blends Report. 2015 Minnesota E85 and Midblends Stationreport.
Accessed Nov 4, 2016.

79 Minnesota Department of Agriculture , Minnesota Ethanol Program.

80 Minnesota Biodiesel Program. Minnesota Department of Agriculture AbouMimmesotaBiodiesel Program

61

2014
mont h

capa


http://mn.gov/commerce-stat/pdfs/e85-fuel-use-2015.pdf
https://www.mda.state.mn.us/renewable/ethanol.aspx
http://www.mda.state.mn.us/renewable/biodiesel/aboutbiodiesel.aspx

statute requires that the mandate increasesto B20 on May 1, 2018. Implementation of the B10
mandate was delayed until July 1, 2014 due to inadequate blending infrastructure in the
southwestern area of the state, and inadequate regulatory protocol for Minnesota Weights and
Measures enforcement. Both of those obstacles wereddressedin the summer of 2013, and
B10 was implemented in 2014.

In winter, the mandate decreasesto 5 percent unless state officials and technical experts
determine that accepted federal standardsrecognize higher blends as suitable for year-round
use in Minnesota. In addition, before implementing B20 blending requirements, state officials
must ensure that a variety of conditions are met, including sufficient fuel and/or feedstock
supply, adequate blending infrastructure, and the existence of federal standards for mandated
blends.

3. Natural Gas andPropane

Propane and natural gas (compressed and liquefied) are options for fueling Minnesota

vehicles that feature low tailpipe emissions. Recently, because of the decrease in price of

natural gas, there has been growing interest in natural gas vehicles. Despite higher up-front

costs for natural gas fleets, longtermoperat i ng costs are significantly re
prices.

Minnesota Valley Transit Authority operates three natural gas buses and Schwan's Food

Services operates nearly all of its vehicles on propane. CenterPoint Energy has a compressed

natural gas (CNG) public fueling station in Minneapolis. McNeilus Cos., based in Dodge

Center, Minn. , the nation's largest supplier of garbage and cement trucks, has a small, private

on-site fueling station in Minnesota. Fleets for two Minnesota companies, Andersen Windows

and Dart, are using CNG from fueling sites in Wi scol
fuels with CNG. In the Twin Cities area, Dick's Sanitation of Lakeville, Waste Management's

Blaine operation, and Ace Sanitation of Ramsey report acquiring CNG trucks and fueling

infrastructure in order to transition fleets to CNG as well ( sourcesbelow).

Positive Connections in Chaska, Minn. operates school buses that began using propane
autogasin 2011 There is strong interest from Minnesota school bus companies andshuttle
services in converting fleets to propane.

4. Electric Vehicles

In 2016, the number of electric vehicles (EVs) worldwide reached 1,000,000 cars. As of June
2016, there were 4,000 electric vehicles (EVs) registered in Minnesotét Interest in EVs is
growing as the result of significant efforts by the federal government, industry, and advocates
in recent years. Substantial investments in electric vehicle supply equipment (EVSE) were
made in Minnesota in the last four years, increasing public charging infr astructure from 50 to
250 stations.

81 Drive Electric Minnesota. Nov. 1, 2016.
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Battery costs have been cut by a factor of four
since 2008 and continue to decreasé EVs in
recent model yearstypically have a range of
100 miles on a fully charged battery.
According to the U.S. Department of
Transportation Federal Highway
Administration, 100 miles is sufficient for
more than 90 percent of all household vehicle
trips in the United States. Recentautomaker
announcements suggestthat EV trip ranges

Great River Energy plays role in PEV
advancement

Electric Cooperative Great River Energy
is making it easier for members to drive
plug -in electric vehicles. GRE has
provided a $500 rebate to 102 owners of
PEVs through its ChargeWise program
since the program opened in 2013, and
recently created Revolt, a first-of-its-

kind program that allows members to
upgrade the electricity used to fuel their
PEVs to wind energy at no additional
cost. Six hundred GRE members own
EVs in 2016.

will soon commonly exceed 200 milesat
roughly a $30,000 price point after the federal
tax credit. These trip rangesare expected in
the next two years for the Chevy Bolt in 2017
and the Tesla 3 in 2018among others.

Today there are nearly 253 known publicly accessible EV charging stations in Minnesotas3
with more planned. Several of these stations are coupled with grid -connected solar electricity
that offsets conventional grid energy used to charge an EV. Station owners sometimes
purchase renewable electricity through their utility for charging electric vehicles.

The U. S. DOE Alternative Fuels Data Centef4 maintains a map showing electric vehicle
charging stations across the country. This national map offers comprehensive information by
state, then cty. There are four types of EV charging:

i1 Level 1: Common household circuit, rated to 120 volts (V) AC. These chargers use the
standard three-prong household connection, and are usually portable equipment. 2 to
5 miles of range per 1 hour of charging.

i1 Level 2: Rated at 240/ AC (residential) and 208V AC (commercial). Commonly
installed at EV owners' homes for home charging and often used for public charging
equipment. This charging option can operate at up to 80 amperes and 19.2 kW in
commercial applications. These units require a dedicated 40 amp circuit. 10 to 20 miles
of range per 1 hour of charging.

1 DC Fast Chargng: Typically 208/480V AC three -phase input. Enables rapid charging.
Especially useful along heavy traffic corridors at installed stations.

1 Inductive Charging : Inductive charging equipment, which uses an electromagnetic

field to transfer electricity to an EV without a cord, was recently introduced

82 Global EV Outlook. International Energy Agency Free Publications , Accessed Nov. 30, 2016.

83 Map of Electric Charging Station Locations by State, U. S. DOE Alternative Fuels Data Center,
AccessedOct 312016

84U. S. DOE Alternative Fuels Data Locator, Accessed Oct 312016

85 Developing Infrastructure to Charge Plug-in Electric Vehicles, U. S. DOE Alternative Fuels Data
Center, Accessed Nov 4, 2016.
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commercially for installation as an aftermarket add -on. Currently available wireless
charging stations operate at power levels comparable to AC Level 2.

All commercially available EVs have the ability to charge using AC Level 1 and AC Level 2

charging equipment. The climate-related benefits of EVs are maximized when their use is

coupled with renewable energy, a voluntary policy promoted by state agencies. Many

Minnesota EV drivers obtain 100 percent renewable electricity through programs such as Xcel

Energyds WindSource and Great,mBingdrivingiicargr gy 6 s Rev ol t
emissions free.

D.Summary

Since Minnesota has no oil reserves, the state imports all petroleum products in the form of
crude oil or finished product. Minnesotans consumed 115.6 million barrels (4,855 million
gallons) of petroleum products in 2014. The transportation sector consumed about 24 percent
of the total energy used in the state. In 2013 the transportation sedor surpassed electricity as
the largest source of carbon dioxide emissions in Minnesota.

In 2014, Minnesotans spent $11 billion on transportation fuels, the majority of which we re

imported from out of state. 8 Motor gasoline accounts for almost half of the petroleum
consumed in Minnesota. Ov er al | Mi nnesotads per capita petrol eul
less than the national average

Twenty ethanol plants in Minnesota with a production capacity of 1 billion gal lons not only
help meet state consumption for E85, E10 and midblends, but also supply other states with
about 80 percent of the ethanol produced exported to other markets.

Minnesota implemented B10 on July 1, 2014 from April through September and B5 in other

months. It is estimated that this biodiesel mandate will displace 65 million gallons of diesel f

and with Minnesotads biodiesel plants capable of pr
year,in-st at e production capaci bigdiedeldblengingnéedsal ent t o t he

As of June 2016, there were more than 4,000 electric vehicles (EVSs) registered in Minnesota.
Substantial investments in electric vehicle supply equipment (EVSE) were made in Minnesota
in the last four years, increasing public charging infrastructure from 5 0 to 250 stations. Several
stations are coupled with grid -connected solar electricity that offsets conventional grid energy
used to charge an EV. Station owners sometimes purchase renewable electricity through their
utility specifically for EV charging.

ENERGY CONSERVATION

86 U.S. Energy Information Administration, State Energy Data System (SEDS): 1962014, Minnesota
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To provide a long -term adequate supply of secure, high-quality energy, it is important to need
as little of it as possible. Minnesota has, for decades, supported strong conservation
programsfi through its utility conservation programs as w ell as strong building energy codes.
These conservation programs have helped Minnesotans by reducing the number of power
plants and pipelines that have been needed, as well as the need for fewer new transmission
lines. The reduction in generation has also helped with keeping greenhouse gas and other
harmful emissions lower.

A.Conservation Improvement Program

The Conservation Improvement Program (CIP) is a statewide program funded by ratepayers
and administered by electricity and natural gas utilities to help Minnesota households and
businesses lower their energy costs by using electricity and natural gas more efficiently,
reduce carbon dioxide and other emissions, and defer costly utility infrastructure investments.

The Department overseeseach utility CIP to ensure that ratepayer dollars are used effectively
and that energy savings are reported as accurately as possible. CIP programs are intended to
incentivize consumers and businesses to save energy by purchasing energy efficient
equipment and/or changing beh aviors. Typical programs for residential customers include:

1 Energy audits, where a trained energy consultant examines a home and offers specific
advice on energy improvements;

1 Rebates on high efficiency heating, cooling,and water heating appliances, CFL and
LED lighting, and low -flow showerheads and faucet aerators; and

1 Air -conditioner cycling programs, which allow the utility to manage its peak energy
demand in return for discounted electric bills for participating customers.

Additionally, common programs for commercial or industrial customers include:

1 Rebates for high efficiency boilers, chillers, and rooftop units, high efficiency motors
and drives, high efficiency lighting and lighting control systems ;

9 Building recommissioning studies ; and
1 Manufacturing process improvements that reduce energy intensity and improve
productivity .
These CIP program activities have a posiAtive im

20082013assessment of the economic impacbf CIP found that the program generates at leas

four dollars in benefits to Minnesota for every dollar invested. 8 Conducted by an energy and
environmental consulting firm, Cadmus, the study assessedthe statewide economic impact of

CIP activities completed from 2008 through 2013, including the energy savings that will result

through 2032. Key findings of the study include that CIP generated more than $5.9 billion of

new economic output and nearly 55,000 job years

87 The Aggregate Economic Impact of the Conservation Improvement Program 20082013Prepared by
Cadmus for the Minnesota Department of Commerce, Accessed Nov. 30, 2016.
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equals one job for one year.)Overall, the assesment found that every dollar invested in CIP
provides $4.00 to $4.30 in energy savings, environmental benefits and new economic activity.

1. Regulaory Requirements

The Next Generation Energy Act of 2007 (NGEA) established energysaving goals for electric
and gas utilities that operate in Minnesota. Beginning in 2010, NGEA established an Energy
Efficiency Resource Standard (EERS) for Minnesota utilities, in which electric and natural gas
utilities are required to achieve savings of 1.5 percent of gross annual retail sales,excluding
sales to certain facilities that have been granted exemption from CIP charges As an owner of a
nuclear power plant, Xcel Energy is required to achieve savings of 2.0percent of average retail
sales annually. The Minnesota EERS $ one of the most aggressive standards in the country,
and efficiency programs have been operating throughout the state since the early 1980s.

The utilities may reach this annual goal directly through its CIP. Each electric and natural gas
utility develop s its own CIP plan, offering a variety of programs to assist residential and
business customers in becoming more energy efficient. Traditionally, utility CIPshave focused
on incentivizing energy -efficient products. As utilities strive to meet energy savin gs goals,
many are piloting new approaches, offering packaged services and measuring savings that
result from building operation and maintenance or behavioral measures, such as fine-tuning
building control systems or simply turning off lights when notinu se.

Utilities are required to submit CIP plans to the Department for review and ap proval prior to
implementation, and are subsequently required to reportt hei r Cl Bpgemsdinganc u a |
savings performance to demonstrate that they have complied with the r equirements in
Minnesota Statute section 216B.241 as outlined below: 88

Energy Savings Requirements

1 Minimum Annual Energy Savings Goal@ll Utilities) : Minnesota Statute section 216B.241
subdivision 1crequires each utility to have an annual energy savings goal equal to1.5
percent of gross annual retail sales.

o Utilities may petition the Commissione r of the Department of Commerce to
adjust their savings goals to a minimum of 1 percent based on a conservation
potential study, a utility's historic CIP experience, or other factors at the
discretion of the Department.

o Allowance forElectric Utility Infrastructure (EUI) ProjectSavings Minnesota
Statute section 216B.241subdivision 1c (d) dlows an electric utility to claim
energy savings resulting from EUI projects on top of a minimum energy
savings goal of 1 percent from energy conservation improvements, provided
the EUI projects result in energy efficiencies greater than what would occur
through normal maintenance activity.

88 The CIP statutes are available at the website for the Office of the Revisor of Statutes:
https://www.revisor.mn.gov/statutes/?id=216B.241.
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Spending Requirements

1 Minimum Spending Requirements:

o Electric Utilities: Minne sota Statute section 216B.241subdivision larequires
eachelectric utility to invest a minimum of 1.5 percent of its Minnesota gross
operating revenues (GOR), excluding revenue from any CIP-exempt customers,
on CIP.

0 Gas Utilities Minne sota Statute section 216B.241subdivision larequires natural
gas utilities to invest a minimum of 0.5percent of its Minnesota gross operating
revenues (GOR), excluding revenue from any CIP-exempt customers, on CIP.

1 LowIncome Spending Requirements

o Electric Utilities: Minnesota Statute section 216B.241subdivision 7(a) requires
each electricutility to invest a minimum of 0.2 percent of its residential
Minnesota GOR on CIP programs that directly serve the needs of low-income
persons, including renters.

o Gas Utilities:Minnesota Statute section 216B.241subdivision 7(a)requireseach
natural gas util ity to invest a minimum of 0. 4 percent of its residential
Minnesota GOR on CIP programs that directly serve the needs of low-income
persons, including renters.

Spending Caps

1 Research and Development (R&D) Spending Géipnesota Statute section 216B.241,
subdivision 2(c) allows each utility and association to spend up to 10 percent of a
utilityds minimum spending requirement

9 Distributed and Renewable Generation (DRGap:Minnesota Statute section 216B.241,
subdivision 1 allows each utility and association to spend upto 5percentof a u't
minimum spending requirement on DRG.

Green Building Requirements

Green Building Standarddvlinnesota Statutes section 216B.241 subdivision 1f(c) and
section 216B.241, subd. 9(e) require that each utility and association offer oner more
programs that support green building certification of commercial buildings and that
support goals consistent with Sustainable Buildings 2030 standards.

2. Technical Assistance

To ensure that the statutory requirements outlined above are met, the Department provides
technical assistance and tools to help utilities identify energy efficiency opportunities,
calculate savings, and report program results.

In its effort to ensure that energy savings are reported as accurately as possiblethe
Department maintains the Minnesota Technical Reference Manual (TRM), which contains pre-
approved algorithms that utilities can use to calculate energy savings. The TRM is not
intended to define a single set of approved calculation methods; rather, the TRM is a standard
set of methodologies and inputs that CIP administrators may reference when developing,
implementing , and reporting on CIP programs. While the Department encourages utilities to
use the TRM measure designs, utilities may proposefi with justification i variations that
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reflect different program designs or enhanced calculation methods that will result in more
accurate savings estimations.

Additionally, the Energy Savings Platform (ESP) provides a centralized forum in which
utilities can report their CIP pl ans and performance. ESP isa Cloud -based software
application for energy efficiency program management and reporting developed by Energy
Platforms, LLC with funding from the Department. All Minnesota utilities are granted free
access to all featureswithin ESP. The establishment of this platform has led to increased CIP
reporting compliance among Minnesota utilities and has increased the accuracy of the energy
savings and expenditures reported.

3. Research and Development

To help utilities reach their e nergy savings goal, the NGEA authorizes the Commissioner to
assess utilities $3,600,000 annually for grants for applied research and development (R&D)
projects, and $2,600,000 of this total amount is allocated to the Conservation Applied Research
and Development (CARD) program through which the Department awards grants in a
competitive request for proposal (RFP) process.

The Department typically publishes one or more RFP annually, based on a review of current
CIP needs with input from utilities and other s takeholders. All RFPs arepublicly posted, often
during the spring, although not necessarily. Competition for funding is high and all proposals
undergo evaluation based on explicit criteria outlined in the RFP. A normal funding cycle
takes eight to nine months from posting of the RFP until work begins on selected projects.

CARD projects help quantify the savings, cost-effectiveness and field performance of
advanced technologies; characterize market potential of products and technologies in the
State; and nvestigate and pilot innovative program strategies. Completed CARD projects
provide utilities with informative and timely information to enhance energy efficiency
program designs within their CIP portfolios. Reports for completed projects are typically
available on the Department website, where they are accessible to stakeholders and other
interested parties.

4. Summary

The Department strives to ensure that the electric and natural gas savings reported through
CIP are accurate and that programs are operated cat-effectively 8 through the CIP planning
and review process. Minnesota's conservation and efficiency programs have been widely
heralded in their successes and achievements. The American Council for an Energy Efficient
Economy, a highly respected research aad advocacy organization, has ranked Minnesota in
the top 10states in the nationin nine of the 10 yearsit has issued the annual State Energy

89 Costeffectiveness in Minnesota CIPs are defined according to four beasfitests: Societal, Ratepayer,
Participant, and Utility. More information on these test
above. The DER focuses on the Societahteatmeasure of program eeffectiveness consistent with its mission

as a public agency.
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Efficiency Scorecard® Through the CIP statutesand using the tools discussed above, utilities
and the Department are challenged to increase the energy and carbon dioxide savings from
CIP even further, while still maintaining cost -effective programs.

B.Efficient Buildings and Integrated Energy Systems

1. Sustainable Building 2030

In 2000, the Minnesota Legislature required the Departments of Administration and
Commerce to develop sustainable building design guidelines mandatory for all new buildings
receiving funding from the bond proceeds fund after January 1, 2004. In 2008, the giidelines
expanded to become theMinnesota Sustainable Building 2030 programfi cost-effective,
energy-efficiency performance standards that can significantly reduce carbon dioxide
emissions by lowering energy use in new and substantially reconstructed buildi ngs.
Sustainable Building 2030 (SB2030) is administered by the Center for Sustainable Building
Research at the University of Minnesota with annual funding coming from the Department
through a utility assessment. All new and substantially renovated buildin gs funded in whole
or part by Minnesota bond monies must comply with the guidelines.

While the Sustainable Building 2030 standards are voluntary for all other buildings, they have
served as a model for reducing botnbecesteectgey and
and beneficial for both the building owners and the citizens throughout Minnesota. SB 2030
reflects the goals of the national Architecture 2030 program. Architecture 2030 establishes the
goal of achieving net-zero energy use in building s by 2030 and outlines specific incremental
performance targets in order to meet this goal. The SB 2030 program requires all statebonded
projects that began schematic design after August 1, 2009 to meet an energy reduction of 60
percent compared to the average building. Starting in 2015, projects have begun to meet the 70
percent reduction standard. The 93 buildings designed to the SB 2030energy standard so far
are predicted to save approximately 534 million kBtus/year fi a savings of $8.3 million per
year.9t When new projects are added each year and standards rise, recurring annual savings to
the State and other building owners will grow significantly.

2. B3in Energy Benchmarking

The same legislation that created the initial sustainable building g uidelines also required the
Departments of Administration and Commerce to benchmark all public buildings by 2004.
Twelve years later, Minnesota has a vibrant benchmarking toolfi B3 Benchmarkingfi that has
benchmarked 8,594 public buildings in the state representing more than 323 million square
feet.92 Benchmarking is a building energy management system for public buildings in
Minnesota including state, higher education, local government, and public school buildings.

2 American Council for an Energy Efficient Econoryate Energy Efficiency Scorecard

91 Source: Conservation Applied Research and Development (CARD), Clean Energy Resource Teams
(CERTS), and Sustainable Buildings 2030 (SB2030) 2016 Legislative Report.

92 Source: B3 Benchmarking Website, Accessed10/25/16.
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B3 Benchmarking provides public entities with a means to help manage individual buildings,
improve their building portfolio efficiently, and monitor energy improvements.

Measures for costeffective energy savings are most likely to be found in buildings with poor
energy performance. The relative energy performance of most buildings can readily be
determined by energy benchmarking. Energy benchmarking is also valuable to:

i Quantify the success of a maintenance or operation change to improve energy
performance;

i Track effectiveness of capital improvements or a performance contract intended to
reduce energy; and

i Be alerted to significant variance from a performance track record which could be a
sign of an otherwise unrecognized operational problem.

The ENERGY STAR Portfolio Manager is another popular energy benchmarking tool used by
both private and public facility managers. The state goal is to achieve certification of 1,000
commercial buildings as ENERGY STAR dlabeled.®3 The Portfolio Manager statistics for
Minnesota as of mid-2011include 4,723 buildings benchmarked, representing more than 564
million square feet.

3. Building Energy Codes

The American Recovery and Reinvestment Act of 2009 (ARRA) established minimum energy
codes for all states to qualify to receive U.S. DOE State Energy Program formula grant
funding. In a March 23, 2009 letter to the Secretary of Energy, the Governor certified that
Minnesota would satisfy all of the ARRA requirements:

i1 Implement a residential building energy code that meets or exceeds the 2009 edition of
the Internal Energy Conservation Code (IECC);

i1 Implement a commercial building energy code throughout the st ate that meets or
exceeds the ASHRAE Standard 90.82007; and

i1 Create a plan to achieve 90percent compliance with the above energy codes within
eight years.

Minnesota adopted the 2012 IECC residential energy code on February 14, 2015 and the 2012
IECC and ASHRAE 90.:2010 commercial code on June 2, 2015.

C.Efficiency in Public Buildings

1. Guaranteed Energy Savings Program

Governor Dayton signed Executive Order 11-1 2 i n Apr i | 2011 entitled OPr o\
Creation through Energy Efficiency and Renewable Energy Pr ogr ams f or Mi nnesotad
Bui |l di n g<€l2 estabisted thd Office of Guaranteed Energy Savings Program (GESP)

93 Minn. Stat. § 216B.24]1 subd. 1f.Facilities energy efficiency.
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within the Department. Technical, contractual and financial assistance is provided to state
agencies, local government units, school dstricts, and institutions of higher learning that elect
to implement energy efficiency and renewable energy improvements through the Guaranteed
Energy Savings Master Contract program.

GESP utilizes an Energy Savings Performance Contract (ESPC), which is performance-based
procurement and financing mechanism that leverages energy and operational savings
achieved through the installation of energy efficient and renewable energy equipment and
implementation of operational best practices, to finance the cost of the building retrofit and
renewal project, with no net cost increase to the public entity. To date several state agencies,
colleges, and cities are working with GESP staff.

2. Local Energy Efficiency Program

Minnesota Statutes 216C.42 & 216C.43 enable thBepartment to manage a technical assistance
program to local units of government (cities, counties, school districts, park districts, or any of
these operating jointly) to complete Investment Grade Audits.

The Local Energy Efficiency Program (LEEP) has prequalified engineering firms in a master
contract, which then are selected at a local government level to perform theinvestment grade
energy audit . The Department provides technical and contractual assistance, helping identify
site-specific goals, providing standard tools and contracts, and reviewing the energy study.
LEEP also grants local units of government access to lowinterest lease purchase financing in
the Energy Savings Partnership, a standard financing agreement enabled in the same statute
as LEEP.

D.Combined Heat and Power

Combined heat and power (CHP) systems, also known as cogeneration, generate electricity
and useful thermal energy in a single, integrated system. It includes a suite of technologies
that can use a variety of fuels to generate electriciyy or power at the point of use, allowing heat
that is normally wasted in conventional power generation to be recovered as useful energy for
heating and/or cooling purposes. Combining electricity and thermal energy generation into a
single processthrough CHP can save up to 35percent of the energy that is required to perform
these tasks separately

CHP can potentially help support Mi nn e s ot a policy goalseby igcyeasing the average
efficiencyof Mi nnesotads electric and thermal generat
greenhouse gas emissions, and improving the energy security and resilience of local energy

systems

Studies show that substantial potential exists for CHP development in Minnesota. There isan
estimated 1,000 MW of potential new CHP that could achieve simple payback in less than 10
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years, which is about equal to the current CHP capacity in the state®*Mi nnesot ads energy
economy already relies on CHP systems for around 6 percentofthe st at eds total el ect
generating capacity (representing 961 MWs atover 50 sites). Most of this CHP capacity (83

percent) is found in large systems like chemical and paper processing facilities. Appendix C

provides a listing of CHP installations in the state.

During 2014, the Department funded two CHP research studiest o eval uate Minnesotad
technical potential and regulatory issues affecting CHP development. The first study,

0O0Analysis of Standby Rates and Net itksihering Policy

Mi nnesotad by the Energy Resources Center, examinhe:
net metering rules on CHP and waste heatto-power projects.®*The second study, OMinr
CHP Policies and Potenti al 6 b ytoryAssugs agdpeliciegsgnd ev al uat ¢
develops an up-to-date analysis of CHP technical and economic potential 26 Some of the key

findings from the studies include :

i Significant CHP potential exists in Minnesota. There is around 1,000 MWs of economic
potential with a payback of under 10years;

9 Utility investment will be needed to significantly grow CHP in Minnesota ;

1 The Conservation Improvement P rogram provides advantages as a policy vehicle for
advancing CHP; and

i There areimportant issues and ratepayer risks that must be considered for utility CHP
investment.

1. CHP Action Plan

During 2014 and 2015, b continueto buildon t h e D e p a CHPramalydis@red findings
and focus on more specific policy details and recommendations, the Department sought to
leverage existing federal funding and was awarded a U.S. DOE grant to carry out a strategic
stakeholder engagement processand develop an Action Plan for CHP deployment in
Minnesota. The goal of this project was to plan, coordinat e, and execute a stakeholder
engagement process that results in a guide to help policy makers, utilities, industries, and
trade allies make informed decisions that lead to greater CHP implementation in Minnesota.

A series of findings were derived fromeach of the projectds stakehol der e
components. In addition, public comment received under a Commission Generic Proceeding

94 Spurr, Mark and Anne Hampson. Assessment of the Technical and Economic Potental for CHP in
Minnesota,6 FVB Energy and ICF Internationalul. 2014

BSMi I | er, Gr ae me, Cli ff Andaysid ok StandbyRagks ahdNetrMet€rimg Policye a . 0
Effects on CHP Opportunities in Minnesota . &nergy Resources Centdpr. 2014.

9 Spurr, Mark and Anne Hampson. Assessment of the Technical and Econonic Potential for CHP in
Minnesota. 6VB Energy and ICF Internationalul. 2014

Spur r , Mhaesdta.Condbined Heat and Power Policies and Potential. &VB Energy Jul. 2014,
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on Standby Rates provided additional pertinent input. Findings were developed for each of
the following engagement components outlined in the list below and in Figure 19:

Pre-Engagement Stakeholder Survey: Gauging Stakeholder Perspectives
Stakeholder Meetings One and Two: Presentation of Key Background Information
Comment Period One: Stakeholder Feedback on CHP Barriers and Opportunities
Minnesota PUC Generic Proceeding on Standby Rates

Stakeholder Meetings Three and Four: Stakeholder Discussions and Path Forward
PostEngagement Stakeholder Survey: Identifying Stakeholder Priorities for CHP
Action Plan

1 Comment Period Two: Stakeholder Feedback on Draft CHP Action Plan
Recommendations

=A =4 =4 =8 =8 =4

Figure19: CHP Stakeholder Engagement Process

9/03/14 9/24/14 10/15/14 11/05/14
8/04-8/15 CE:F',PBZ':;:L:’E ?/:u;e CHP Meeting #2 - 9/24-10/10 Stafgfomifté';ﬁﬁ-'c“p CHP Meeting #4 -
Pre-Engagement Pro : 'd Path CHP U.S. Policy Context Comment Period #1 B P : I d Discussion anq
Survey position, and Path 2 4 Standby Rates conomic Potentialand  synthesis of Major
Forward Policy Options Themes
12/09/14-1/02/15 March 2015 Apnl 2015 October2015  October2015 October- December 2015
Post-Engagement Draft CHP Action =~ Comment Period  Final CHP Action ~ Webinar #2 Continued Stakeholder
Survey Plan #2 and Webinar #1 Plan Engagement

As a result of this process,the Department and stakeholders have a more nuanced
understanding of the opportunities and barriers to CHP projects in Minnesota. Over the
course of the project,the Department engaged a diverse list of around 250 stakeholdersfrom
utilities, advocacy groups, trade associations, think tanks, consulting firms, government
agencies, etc. The outcomes of the project include:

Four in-person stakeholder meetings with 70 participants each.
Two stakeholder surveys with 91 valid complet ed responses

Two public comment periods with 25 written submissions

38 reports and presentations produced and disseminated

Two webinars to share project results

Creation of a dedicated website with all of these resources posted®?

=A =4 =4 -8 -8 =9

Stakeholder input was gathe red, analyzed, and synthesized into a CHP Action Plan with
recommendations and next steps. The CHP Action Plan established a set of six priority near,
intermediate, and long -term action items, including developing a utility program CHP e nergy
savings attribution model , quantifying CHP potential in wastewater facilities, education and
training resources leveraging existing financing programs, examining options for CHP to be

97 0Combined Heat and Power Stakeholder Meetings Webpage. #®linnesota Department of Commerce
2016.
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counted as utility infrastructure resources, and continuing discussion of standby ra te
structures through the P U C ongjoing proceeding.

Table 10 summarizes the six nearterm and longer-term priority areas and recommendations
that are identified in the Action Plan :98 Detailed tasks and milestones were assigned to each of
the priority action items. For example, the CHP Evaluation Methodology and Criteria priority
area wasdivided into four major activities (scoping, subcommittee meetings, model and

criteria drafting, and finalization and issuance) with related tasks and milestones. The
Department is now taking the next steps toimplement the recommendations presented in the
Action Plan.

Table10: CHP Action Plan Recommendations

Priority Areas Action ltems Timing
CHP Evaluation Establish CHP Energy Savings Attribution Near-Term
Methodology and Criteria Model and Project Evaluation Criteria (20152016)
Mapping CHP Map CHP Opportunities at Wastewater Intermediate -Term
Opportunities Treatment Facilities and Public Facilities (20162017)
Education and Training Expand Education and Training Resources on Near-Term
Needs and Options the Departmentd s Websi t e (20152016)
CHP Ownership Problems Leverage Existing Financing Programs Near-Term
and Solutions Applicable to CHP (20152016)
CIP CHP Supply-Side Long-Term
Investments Examine Electric Utility Infrastructure Policy (20150Onward)
Continue Di scussiSiamdbyr Long-Term
Standby Rates Rate Proceeding (2015Onward)
E.Summary

Minnesota continues to effectively implement a broadening energy efficiency str ategy led by
utility -driven efficiency programs, advanced public sector building efficiency efforts, and a
recently adopted more stringent statewide mandatory energy code for residential and
commercial buildings. These efforts have been acknowledged annually by the American
Council for an Energy -Efficient Economy (ACEEE) that has consistently ranked Minnesota in
the top 10 of its energy efficiency state scorecard.

OTHER KEY PROGRAMS

A. Affordability

For many Minnesota households, energy costs place continuingstress on the family's budget.
Energy costs account for up to 13.4percent of a typical low -income household budget

98 oFinal CHP Action Plan. ®innesota Department of Commer@915.
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compared to 7 percent for all households in the United States®®*Hous e hol ds & i nabi

energy bills results in utilities focusing atte ntion and resources on bill collection,
disconnection, and reconnection activities. The costs of such efforts are typically borne by the
utilityds other ratepayers.

In most Commission proceedings, Department analysts work to reduce the overall costs of
providing utility service and to keep rates affordable for all Minnesotans.

For low-income households needing additional help with paying utilities bills, assistance is
available through federal programs administered by the Department. Several Minnesota
statutes specifically address low-income energy concerns. These statutes mandate programs
that include an electric rate discount, affordability program, conservation and energy
efficiency services, and protection against utility disconnection during cold -weather months.

1. Low Income Home Energy Assistance Program

Minnesota's Low Income Home Energy Assistance Program (LIHEAP) helps eligible low -
income households meet their immediate winter heating needs. LIHEAP is funded by the U.S.
Department of Health and Human Services. The Department contracts with 30local service
providers i nonprofit organizations, counties, and tribal organizations fi to provide energy
assistance services throughout Minnesota.

Households with incomes up to 50 percent of the state median income are eligible for the
program. The h o ussistanae bahdfitsis determimed by in@me, household size,
fuel cost, and fuel type.

Households with the lowest incomes and highest heating bills receive the largest grants.
Assistance provided to households is usually in the form of a payment to their ene rgy vendor.
The program assists both renters and homeowners.

During the past 35years, the number of Minnesota households receiving LIHEAP assistance
ranged from a high of 172,065 in FFY 2011 to a low of 81,486 ifFFY 1998 In those 35years, the
average energy assistance benefit has ranged from a high of $634 in FFY 2010 to a low of $286
in FFY 1999. The FFY2016average benefit wasabout $48Q Variations in the average benefit
amount result primarily from inconsistencies in the amount of annual federal funding

received by the program and variation in the number of households applying each year.

Additional money is available to households for reconnection or prevention of losing their
heat due to emergency situations including:

9 Disconnection from energy service;
i1 Pending insufficient fuel or utility service disconnection ; and
i For homeownersdrepair or replacement of faulty heating equipment.

99 SourcelU.S. Department of Health and Human Servic2811 LIHEAP Home Energy Notebaok
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Assistance with emergency situations is available 24 hours a day, seven days a week, during
the heating season. The local service providers also provide advocacy and referral services
throughout the program year.

2. Low IncomeWeatherization Assistance Program (WAP)

The Department administers the Weatherization Assistance Program (WAP) funds for income

eligible households in Minnesota. The goal of the program is to provide cost -effective energy
conservation measures and education to low-income households. The program prioritizes

households with members who are seniors, disabled, or children, as well as those that have

high energy usage or a high energy burden. Typically, less than 1percento f t h e50800&t e 6 s
EAP/WAP -eligible households receive weatherization services annually due to funding

limitations. WAP contracts with 24 local service providers, in cluding four tribal governments ,

to provide services statewide.

Federal funds constitute a large portion of the program resources. Additional funding is
provided through an annual LIHEAP transfer and locally through program partners,

including local gas and electric utilities. Services include an energy audit, energy conservation
measures, and health and safety work. In addition, all dwellings served receive a final
inspection conducted by a certified professional. Examples of measures done through WAP
include air sealing, attic and wall insulation, lighting upgrades, refrigerator replacement,
ventilation, and heating plant repair or replacement.

National studies confirm that cost -effective weatherization and energy education done
through WAP provide energy savings from 30 percent to 45 percent in each low-income home
weatherized.

The regular DOE weatherization funding is completed through an annual contract based on
an allocation awarded by Congress. For the fiscal year ending in June 2015, the amount
received was $8,193811 The Minnesota WAP is guided by DOE rules and regulations.
Department field staff is required to monitor 5 percent of all dwellings weatherized. Both

fiscal and on-site field monitoring visits examine internal controls, local expenditures,
procurement and actual work completions. On -site inspections of completed jobs are assessed
for compliance with DOE rules, regulations, and the Minnesota Policy Manual. In addition,

the Department provides technical support and training for staff members of service

providers.

3. Energy Financing Programs

The Department oversees the administration of six third -party administered and one self-
administered energy efficiency revolving loan fund programs that together serve the
residential, commercial and industrial business, nonprofit, and public sectors. Nearly $18
million of funds have been leveraged by these programs. In addition, the Department oversees
administration of three third -party administered Energy Efficiency Loan Loss Reserve Fund
Programs serving the residential, nonprofit, and public sectors. Nearly $3.6 million of funds
have been leveraged by these programs. Thirdparty loan administrators include the Saint

Paul Port Authority, the Southwest Regional Development Commission, Center for Energy
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and Environment, the Minnesota Housing Finance Agency, and Community Reinvestment
Fund.

Rev It UpProgram

In 2015,the Department launched the Community Energy Efficiency and Renewable Energy
Loan Program, or ¢ hder MinnesotdSiatute R16©. 1015 & 1#6 wherghe
Department has authority to issue up to $100 million in revenue bonds to help local
government units support pro jects among small businesses, public buildings, industrial or
commercial businesses, and healthcare facilities. The first request for proposal solicitation
demonstrated interest in this new financial offering , and the Department is planning to
expand the outreach and marketing of this program.

B.Clean Energy Resource Teams (CERTS)

Clean Energy Resource Teams (CERTS) is an innovative partnership between the Minnesota
Department of Commerce, University of Minnesota Extension and Regional Sustainable
Development Partnerships, the Great Plains Institute, and Southwest Regional Development
Commission. The program connects citizens with the resources they need to identify and
implement community -scale renewable energy and energy efficiency projects
(www.cleanenergyr esourceteams.org).

Established in 2003, CERTs was initially funded by a grant from the Minnesota Legislative -

Citizen Commission on Minnesota Resources (LCCMR). At present, approximately half of

CERTsd core funding comes f r oPRrogram¢CIPCRenearehravdat i on
Development fund.

There are seven Minnesota CERT regions; six across greater Minnesota and one in the metro
area. Teams are comprised of small business owners, farmers, utility representatives, members
of environmental groups, go vernment staff, elected leaders, and academics.

CERTSs provide technical support to communities throughout the state by offering resources

on Property Assessed Clean Energy (FACE) and community solar gardens Clean Energy
Resource Teams Commercial Propertyassessed Clean Energy (PACE) Programs in Minnesota
Accessed November 30, 2016Clean Energy Resource Teams Community Solar Gardens
accessed November 30, 2018CERTSs also manages theClean Energy Project Builder.

CERTified Campaigns. CERTs implements direct energy savings projects with its CERTified
Campaigns, by providing Minnesotans with clear, actionable ways to implement energy
efficiency projects. The campaigns have saved approximately 63 billion BTUs since 2009 wih
programs ranging from pre -rinse spray valves to LED lightin g in turkey producer barns.
Clean Energy Resource Teams Past Campaignaccessed November 30, 2016.

Utility Program Support . CERTSs partners with Minnesota utilities to help them meet their
Conservation Improvement Program (CIP) energy savings goals by offering assistance to
utilitiesd existing programs and by exploring n
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such outreach is through CERTSs Right Light Guide which offers information to consumers on
understanding brightness, color, costs, and other features when selecting new energy efficient
LEDs and CFLs. Over 65 Minnesota utilities have customized the Right Light Guide to include
their own branding and ov er 90,000 copies have been distributed by utilities to their customers
and by the Department and other partners at events such as the Minnesota State Fair.

Seed Grants CERTSs has offered community energy project seed grants three times since the
last Quad Report. CERTSs provided seed grant funding for 98 projects since 2012. Seed grant
projects can be found at:Clean Energy Resource Teams CERTs Seed Grant Projec&&cessed
November 30, 2016.

Networking & Communication . CERTSs is instrumental in providing networking support to
Minnesota programs that encourage people to participate in clean energy projects. CERTs
holds regularly scheduled forums, workshops, and conferences that provide opportunities for
small business owners, farmers, utility representatives, members of environmental groups,
government staff, elected leaders, and academics to meet and share energy efficiency and
clean energy experiences from across MinnesotaCERTS boasts a robusnhetwork of regional
and statewide media outlets, and in part through their biweekly Minnesota Energy Stories e
digest Clean Energy Resource Teams CERTs Bloédccessed November 30, 2016.

C.Energy Information Center

Established in 1976 by the Legislature in 216C.11, thegrimary objective of the Energy
Conservation Information Center is to develop an energy literate citizenry by educatin g
Minnesotans about energy efficiency and renewable energy technologies through the
development and dissemination of unbiased, accurate energyrelated information. A core
function of the State Energy Office, the Energy Information Center provides energy data
collection, analyses, and tools for the dissemination of information and education by the
Department as well as maintaining a toll -free information service. Highlights of the last four
years include:

1 Informed the public of the range of state, federal, and utility funded incentives,
rebates, grant, and loan programs to help fund energy efficiency, conservation, and
renewable energy projects

9 Publicized programs such as the Weatherization Assistance Program,Renewable
Energy Equipment Grant Program, the Made in Minnesota Solar Incentive
Program, and other utility -based solar incentive programs.

1 Redesigned and enhanced content of theDepartment website
(http://mn.gov/commerce/industries/energy/ ).

1 Exhibited annually at regional fairs and events such as the Minnesota State Fair Eco
Experience, Duluth Harvestfest, Rochester Earthfest, Redwood Falls Famfest, and
the Minnesota Power Energy Design Conference.

1 Updated the consumer based Home Energy Guide and distributed more than
22,000 copies over the last two years.

1 Published consumer information on dubious energy efficiency products and
practices offered for sale to help consumers make informed energy purchases.
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1 Continued the long tradition of responding to energy -related questions via email
(energy.info@ state.mn.us) and designated phone lines; metro - 651-539-1886,
greater Minnesota - 800-657-3710.

D.EcoExperience

Since 2012, the Department has coordinated the primaryenergy exhibit in the Eco Experience
at the Minnesota State Fair. This exhibit occupies up to 5,000 square feet of space and is a
coordinated effort of Department staff and the Minnes ota Pollution Control Agency.
Additional partners provide support and congruent messaging on energy -related topics.

In 2016, over 260,000 people visited the Eco Experience and the Department distributechearly

8,000 publications, including the popular Home Energy Guide and fact sheets on Community

Solar and Efficient Lighting. The Home Energy Guide offers practical information on ways to

i mprove a homeds performance ranging from simpl
comprehensive energy-related investments: Minnesota Department of Commerce Home

Energy Guide accessed Nov. 30, 2016

The 2016 Eco Experience featured displays on several key topics, including:

9 Efficient Lighting , with partner, Clean Energy Resource Teams provided nearly 40
examples of LED bulbs and fixtures and described the importance of shopping by
lumens and color temperature;

1 Insulation and Air Sealing , with partner Minnesota Building Performance
Association, which demonstrated options for wall and attic insulation and the
importance of air sealing to reduce energy loss and eliminate ice dams and other
structural issues in homes;

1 Solar Options, that featured the MN Solar Suitability App , accessed November 30,
2016allowing homeowners an on -the-spot assessment of the viability of solar on their
property; additional displays described the advantages of Community Solar and utility
green pricing pro grams;

9 Efficient Appliances, which showcased ENERGY STAR kitchen and laundry
appliances from partner Best Buy, along with sustainable interior finish options from
partner Natural Built Home ; and the

1 Home Energy Squad, featuring partners Xcel Energy, CenterPoint Energy, Center for
Energy and Environment, and Neighborhood Energy Connection addressing energy -
saving opportunities for home owners.

E.State Energy Program

The U.S. Department of Energy (DOE) Stat Energy Program (SEP) providesfunding and
technical assistance to state and territory energy offices to help them advance their clean
energy economy while contributing to national en ergy goals. Minnesota state statutes set
many energy policies, including the reduction of per capita use of fossil fuel through increased
reliance on energy efficiency and renewable energy. The federally funded State Energy
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Program helps Minnesota achieve some of its public policy goals. The primary goal of
Minnesota's State Energy Program is to assist in reaching those energy policy goals through
the acceleration of market acceptance of highefficiency and renewable energy technologies
and practices. To doso the State Energy Office does the following:

1 Provide Minnesotans with high quality, unbiased, accurate information they can use in
making choices that affect their energy use;

1 Provide targeted financial and technical assistance to advance the implementéion of
conservation, energy efficiency and renewable energy technologies, and other emerging
technologies or initiatives ;

9 Educate Minnesota's construction industry and Minnesota consumers about best practices
in building efficient, safe and durable buildi ngs;

1 Provide Minnesotans with accurate information regarding clean transportation fuels and
other advanced vehicle technologies;

1 Meet with individual companies seeking to commercialize, site or expand innovative clean
energy projects in the state and provide impartial review of primary technical, economic,
market and policy/regulatory concerns in  a confidential and supportive setting so that
innovators are best positioned to progress;

1 Examine effective policy options for reducing greenhouse gas emissions from sources
within the state ; and

1 Work collaboratively with industry to ensure sound energy assurance practices and
measures are in place to protect consumers from disruptions to fuel supply.

The DOEds Of fice of Ener gy EEHERE StateBEnergy Pragnath Renewab | e
(SEP) dedicates a portion of its funding each year to provide competitively awarded financial

assistance to U.S. states and territories to advance policies, programs, and market strategies

that accelerate job creation and reduce enegy bills while achieving energy and climate

security for the nation. Minnesota has been successful in procuring a number of competitive

grant awards since 2012, totaling approximately $1.8 million in funding, to address the

following areas:

1 Advancing the Guaranteed Energy Savings Program for state and local unit of
government energy projects;

1 Exploring use of combined heat and power in energy efficiency programs;

1 Developing near-term strategies for achieving energy policy goals through an

Energy Action 2025 plan;

Advancing wastewater treatment efficiency in municipal itie s throughout the state;

Assisting local units of government with their local energy planning priorities ; and

1 Addressing supply -side efficiency in the electric power generation sector through
the Conservation Improvement Program .

=a =

T he DOES®atInifative is acompetitive grant program that funds cooperative research,
development, demonstration, and deployment projects to drive down the cost of solar
electricity with a goal for solar PV to become costcompetitive with traditional forms of
electricity by 2020 without subsidies. The Department applied for and was awarded three
SunShot grants totaling approximately $2.4 million since 2011, including two pending awards
scheduled for contracting in December 2016
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1 oOMinnesota Rooftop Solar Challenged, was a $263,000grant project, completed in
2012 that identified best practices to enable solar energy market transformation
including state regulations, utility interconnection practices, zoning stan dards, and
financing. Partners included utilities, the solar industry, local units of governmen t,
and non-profit organizations.
1T 0State Strategi es-ahdModemate-hgc 8meaCommubbivi es
(pending) is a three-year, multistate project to develop a strategic plan with
recommendations to expand market penetration of solar PV among low and
moderate-income residents and communities in Minnesota ( Mi nnesot afds sha
the multi -state grant award is $215,000.
1 OMinnesota Solar Pathwayso(pending), is a three-year, $2 million project to
develop a scenario-based modeling tool through an extensive stakeholder process
to estimate the solar capacity potential statewide and evaluate grid management
approaches to overcome solar integration challenges. Partnersinclude utilities, the
solar industry, corporations with sustainability goals, local units of government,
and non-profit organizations .

F.Energy Assurance

The Department is required to have an energy emergency plan to receiveU.S. DOE funds for
the State Enegy Program and also received an American Recovery and Reinvestment Act
(ARRA) funded grant for Energy Assurance Planning. The planning initiative focused on
building energy assurance capability to allow the state to better coordinate and communicate
statewide on energy security, reliability, and emergency response issues.

The ongoing objectives of the Energy Assurance initiative are to:

1 Srengthen and expand state and local government energy assurance planning and
resiliency efforts by incorporating responseactions for new energy portfolios and smart
grid applications;

Create jobs; and

Build in-house state and local government energy assuranceexpertise and emergency
response capabilities.

= =4

The Energy Assurance Planning grant process was completed incoordination with the
Minnesota Department of Public Safety-Division of Homeland Security and Emergency
Management and is incorporated into the State of Minnesota Emergency Operations Plan.
Energy Assurance is an ongoing activity of monitoring, updating, a nd interacting with other
states, federal agenciesand industry.

1. Microgrids
Microgrids represent one of many tools available to policy makers, community leaders, and

the energy industry for improving the ability to maintain critical community services dur ing
emergencies.
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Microgrid s are localized grids that can disconnect from the traditional grid to operate
autonomously and help mitigate grid disturbances to strengthen grid resilience. Because they
are able to operate while the main grid is down, microgrid s can strengthen grid resilience and
help mitigate grid disturbances as well as function as a grid resource for faster system
response and recovery.100

A number of factors are driving increased interest in microgrids , including :

1 Energy Assurance: The need for stable and sustainable energy supply at sites deemed
critical for public services and safety

71 Reliability: The need for greater resilience and reliability at high -priority commercial,
industrial, military, and other sites, where outages can cause seriousdisruption, risks,
and financial costs

1 Disruptive Technologies and Forces: Transformative industry trends that make
distributed generation, energy storage, and energy management technologies more
useful and cost-effective for a wider range of applications

1 Economic Development: Opportunities for encouraging and facilitating economic
development, attracting new businesses, creating jobs, and advancing technology
capabilities

In 2013 the Department leveraged ARRA grant funding for Energy Assurance Planning to
contract for the White Papero Mi nnesot a Microgri ds: Barriers, Oppor
toward Energy Assurance. 8t

The final report covers five key areas:

1 Microgrid drivers and opportunities in Minnesota ;

1 Regulation and policy i1 identification of appli cable state, federal and regional
regulations;

T Minnesotads mi ¢ modgling resultp a prespectiveanicrogrid capacity

f Microgrid development models ; and

1 Roadmapii Policy options and pathways to remove barriers to microgrids .

Substantial opportunit ies exist in Minnesota for developing microgrids that provide tangible
and important benefits to the state. But, Minnesota law is primarily silent on microgrids,
creating significant barriers to deployment . The report identifies a key need to update
interconnection standards to incorporate prevailing industry standards, and establish a pilot
program to facilitate microgrid development.

100y.S. Department of Energy, The role of Microgrids in helping advance the nation's energy system,
website accessed November 2016.

101 Minnesota Microgrids: Barriers, Opportunities, and Pathways Towa rd Energy Assurance, prepared
by Microgrid Institute for the Minnesota Department of Commerce, September 30, 2013.
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G.Other Collaborative Initiatives

1. Value of Solar

Minnesota became the first state in 2013 to enact a state law to develop astatewide
methodology for calculating the value of solar energy to the utility, its customers, and society .
State law allows utilities to voluntarily use the Value of Solar (VOS) tariff in lieu of net
metering,102 103 and identifies VOS as a bill credit rate for Xcel community solar gardens .104

The Department developed the methodology for calculating the VOS basedon significant
stakeholder input. The Department submitted the methodology to the Commission on January
31, 2014and the PUC approved the methodology on April 1, 2014105

The VOS methodology takes into account the following values of distributed PV: energy and
its delivery; generation capacity; transmission capacity; transmission and distribution line
losses; and environmental value. Under a VOS tariff, solar customers are billed for their total
electricity consumption at the applicable retail rate and receive a VOS credit for their total
solar electricity production.

Following the creation of VOS tariffs in Austin , Texas(2006) and Minnesota (2014),
poli cymakers across the United Statesare investigating how best to quantify the benefits and
costs of solar106

102Minn . Stat § 216B.1691subd. 10.

103|n 1981, Minnesota became the first sate to enact a statewide net metering policy. As of 2016, 41
states plus the District of Columbia and three territories have mandatory net metering rules, according
to the Database d State Incentives for Renewables and Efficiency accessed November 2016.

104 Minn . Stat §216B.1641
105 Minnesota Department of Commerce, Minnesota Value of Solar: Methodology , April 1, 2014.

106 Solar Electric Industry Association, Solar Cost-Benefit Studies, web content accessed November 2016.
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Figure20: Xcel 2017 Value of Solar Calculation for Community Solar Gardens

2017 Value of Solar
25-Year Levelized ($/kwh)
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Source: Xcel filing, September 30, 2016, Docket N@6X

a. Ongoing development of VOS foxcel Community Solar Gardens

Minnesota statutel07 specifies that subscribers tothe Xcel Community Solar program shall
receive bill credits at the VOS rate or, until that rate for the utility has been approved by the

Commission, the applicable retail rate.

On September 6,2016t he PUC approved the VOS rate
program for applications filed after December 31, 2016.19%8 The PUC order also requires Xcel to
include location -specific values in the 2018 VOS calculation.Figure 20 above shows the stack
i n Xc fldd 0rsSeetnlie730,20& r at e

of

v al

ue

component s

107Minn . Stat § 216B.1641

108 Minnesota Public Utilities Commission, Or der Approving Value of
Program, Clarifying Program Parameters, and Requiring Further Filings , Sepember 6, 2016, Docket No.

for

Sol ar

E-002/M -13-867.
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2. Minnesota Renewable Energy Integration and Transmission Study
(MRITS)

In 2013 the Minnesota Legislature adopteda The Study results showed that the
requirement for a study of increasing the addition of wind a nd solar

st at eds RElectrigtyatdandlams (RES) .
to 50 percent by 2030, and to higher generation to supply 50 percentof

propo rtions thereafter, while maintaining Mi nnesot ads annu
system reliability .10° sales can be reliably

MRITS builds upon prior renewable accommodated by the electric

integration studies and related technical pqwer system, aIIowmg
work and was coordinated with other Minnesota to become a net
regional power system study work. electricity exporter.

The Minnesota utilities and transmission companies, in coordination with the Midcontinent
Independent Transmission Service Operator (MISO), conducted the engineering study.

The study results110showed that the addition of win d and solar generation to supply 50

percentof Mi nnesotads annual el ectri c dbytthaeldctricsal es
power system, allowing Minnesota to reduce imported electricity and become a net electricity
exporter.111

3. Scoping Study

Legislation passed in 2013 required the Department to develop the scope for a study of how
Minnesota can achieve a sustainable energy system thd does not rely on fossil fuels.112The
Department and Rocky Mountain Institute held a day -long stakeholder workshop on October
22, 2013, collected written stakeholder comments, and reportedthe results!?3 of the scoping
process to the Legislative Energy Commission on January 1, 2014. The Rocky Mountain

109 egislation passed in 2013 required a Renewable Energy Integration and Transmission Study (MN
Laws 2013, Chapter 85 HF 729Article 12, Section 4). The Minnesota Public Utilities Commission
ordered all Minnesota electric utilities and transmission companies to participate in the study ( Docket
No. E-999/Cl1-13-486).

110Final Report: Minnesota Renewable Energy Integration and Transmission Study, October 31, 2014

1111n 2014, Minnesota imported 19% of the electicity consumed in the state. For further details in
electricity imports, see Appendix B, Electricity Consumption by Source.

112 Scopng for Renewable Energy Study: MN Laws 2013, Chapter 85 HF 729, Article 12, Section 7

113 Scoping an Energy Future Study for Minnesota, prepared by the Rocky Mountain Institute for the
Minnesota Department of Commerce, January 1, 2014.
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https://www.revisor.leg.state.mn.us/laws/?id=85&doctype=Chapter&year=2013&type=0
http://mn.gov/commerce-stat/pdfs/scoping-energy-future-study.pdf

Institute Presented the study resultsti4at the February 12, 2014 meeting of the Legislative
Energy Commission.115

4. Climate Solutions & Economic Opportunities

The Climate Solutions and Economic All of the immediate action
Opportgnltles (CSEQ) project identifies policies in the CSEO analysis
strategies to help Minnesota reduce f h | . d
greenhouse gas (GHG)emissions by 30 Oocus on the electric sector an
percent by 2025 and 80percent by 2050, would account for 64 percentto 79
goals laid out in the Next Generation Energy ~ percent of the identified GHG

Act passed in 2007 by the Minnesota reductions that could be made

Legislature. Minnesota has made progress in
reaching those goals, but it is not on track to
meet either of them.

between now and 2030.

In 2008, the Minnesota Climate Change Advisory Group (MCCAG) identified policies to
reduce GHG emissions across sectors of the economy, including electricity supply, residential
and commercial buildings, industry, transportation, waste management, and agriculture.
While this work helped influence ideas on a state climate plan, many of these policies did not
move forward.

In 2014, Minnesota began updating this work with the Climate Solutions and Economic

Opportunities (CSEOQ) project. The purpose of this study was to evaluate Minnesota specific
strategies from across Minnesotads economy for thei
gases that contribute to climate change, and for their potentialtogrow t h e sdcandny.ds

set priorities for this reanalysis, stakeholders were convened bythe Environmental Quality

Board (EQB), the Department of Commerce, and the Minnesota Pollution Control Agency to

discuss advances in technology and new policies ideas.

The final report 116 identifies strategies for immediate and long -term action:

91 All of the immediate action policies focus on the electric sector and would account for
64 percent to 79 percent of the GHG reductions the analysis shows could be made
between now and 2030.
0 The analysis shows that a 50percent Renewable Electricity Standard alone
would result in more than one quarter of the total greenhouse gas reductions
needed to reach Minnesotads 2030 target.
o In addition to renewabl e resources, great opportunity exists to reduce
emissions and save money via energy efficiency. Efficiency opportunities
identified in the report include expanding utility conservation improvement

114] ena Hansen, Rocky Mountain Institute, Scoping an Energy Future Study for Minnesota
presentation.

115February 12, 2014Leqislative Energy Commission meeting : Presentation of Minnesota Energy Future
Study Scoping Report.

116 Minnesota Environmental Quality Board, Climate Solutions and Economic Opportunities , July 2016.

86
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programs from 1.5 percent to 2 percent annually, increasing combined heat and
power systems, broadening i mplementation
Building (SB) 2030 initiative, and increasing efficiency efforts for wastewater
treatment facilities. Increased application of SB 2030 would meet nearly 20
percent of the greenhouse gas reductions needed to achieve the 2030 target.
1 Long-term Strategiesar e cri tical for reaching Minnesot
more time for development. Generally these policies reduce the use of single-
occupancy internal-combustion vehicles and protect or increase carbon stores in soils
and trees.

5. Minnesota 2025 Energy Action Plan

Minnesota currently imports 72 percent of the energy  |n 2013 more than half of
it consumes, mostly fossil fuels such as coal and oil. th : ;

e ener INpUts In
However, the state does have abundant renewable gy Inp

energy resources.Legislation passed in 2013 requires Minnesota ended up as

the Legislative Energy Commission, in consultation wast e, such a
with stakeholders, the Department, and other state vented off power plant s or
agencies, to develop a framework for Minnesota to released from vehicle

transition to a renewable energy economy within the . 118
next few decadestt? engines

To assist with the stakeholder engagementprocessasnd devel op analysis on t
energy landscape the Department of Commerce and Legislative Energy Commission

successfully applied for a 2014grant from the U.S. Department of Energy. The project team

worked closely with over 50 stakeholders across the state from 2015016 to identify
consensusdriven,near-t er m strategies to help meet Minnesot

The 2025 Energy Action Planlays a path for Minnesota to meet or exceed its renewable energy

and energy efficiency goals, while boosting the
to leverage opportunities over the next decade to reduce this dependence and increase
Mi nnesotads use of c,lara eesilientenérdyor dabl e, reliabl e

The 2025 Energy Action Plan contains recommended strategies under five categories:

Transportation

Energy supply and grid modernization

Efficient buildings and integrated energy systems
Industrial and agricultural processes

Local planning and action

=A =4 =4 -4 =4

Importantly, most strategies in this action plan do not require additional legislation to be
successful; rather, the actionplan identifies strategies that can be advanced immediately,

117 Minn. Stat. § 3.8852 Planning Strategy for Sustainable Energy Future.
18Mi nnesotab6s 2025 ,Bgure4,page?2Acti on Pl an
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either individually or in combination. Within each strategy, the action plan also identifies
cross-sector opportunities and related initiatives.

Figure21: Estimated Minresota energy use in 2013

ESTIMATED MINNESOTA ENERGY USE IN 2013
1860 TRILLION BTU
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Data Source: US. Energy Information Administration. State Energy Data System (SEDS): 1960-2013. July 2015. End use efficiency is estimated as 65% for the residential and commercial sectors, 80% for tor, and 21% for sector.
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a.Energy Landscape

Total Energy Use

1 42percent of energy inputs in . ~
Minnesota were put to use in 2013. Mi nn e sotaos per
More than half of the energy ended consumption ranks 18th
up as waste, such nationally, despite having the
vented off power plants or released  thjrd -coldest winters in the U.S.
from vehicle engines.119

I9Mi nnesotads 2025 ,bHgure4,page2Acti on Pl an
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{1 Electricity generation in Minnesota accounts for 29 percent of total energy use in the
state, with 44 percent of the energy used to produce electricity coming from coal. 120

1 In 2013, residential and commercial buildings accounted for 42 percent of energy use in
Minnesota, followed by industrial and agricultural processes at 34 percent and
transportation at 24 percent.121

1 Residential and commercial buildings accountfortwo -t hi rds of t he state®
use and more than half of natural gas delivered in Minnesota.122

T Since 2003 gross state product has increased by 12ercent, while overall energy use
has remained fl at . T keralenemggiatensty (i, theneaesggt ads ov
required to produce one dollar of gross state product) has been decining in the last
two decades.123

f Minnesotads per capita energy consumption ra
third-coldest winters in the U. S.124

Energy Efficiency

1 Minnesota is on track to meet its energy efficiency standard of 1.5percent savings in
electricity and natural gas per year.125

Fossil fuels

1 Minnesota has no indigenous fossil fuel reserves126
1 MN imported 72 percent of its energy in 2013.127

Renewable Energy

1 In 2015, over 2 percent of electricity generated in Minnesota came from renewable
energy sources. Minnesota is on track to meet its renewable electricity standard for
over 25 percent renewable electricity by 2025128

1 Minnesota is not on track to reach the goal of 25percent renewable sources for total
energy used by 2025.Strategies in the 2025 Energy Action Plan put Minnesota on a
pathway to meet this state goal.12?

120Mi nnesotab6s 2025 ,p®2rgy Action Pl an
121Mi nn e s ot Bngrgy A2tion2Pan, fig. 6, p. 22

12Mi nnesotab6s 2025 ,p®6&r gy Action Pl an
ZMi nnesotads 2025 ,Bgn&p2dy Action Pl an
22Mi nnesotabds 2025 ,p@rgy Action Pl an
1Mi nnesotab6s 2025 ,pB8e8gy Action Pl an
16Mi nnesotab6s 2025 ,pd®ergy Action Pl an
27Mi nnesotabds 2025 ,pd®rgy Action Pl an
122Mi n n e s2025 &ergyy Action Plan, fig. 3, p.20 and p. 29.
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Transportation

1 In 2014, Minnesotans spent $11 billion on transportation fuels, the majority of which
were imported from out of state .130

Greenhouse Gas Emissions

T While the stateds greenhouse gas emissions decr
emi ssions are expected to exceed t hegesihateds go

the 2025 Energy Action plan help create pathways to reduce greenhouwse gas emissions
in Minnesota .131

BBMi nnesotabds 2025 ,pB&rgy Action Pl an
BIMi nnesotab6s 2025 ,Egn®rpRy264c3li on Pl an
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Appendix A: MPUC

APPENDIX A
Minnesota Public Utilities Commission PUC)

Rate Plan

Minnesota Statutes, Section 21€.18, Subdivision 1a, requires the Public Utilities Commission
(6Commi ssiondé or OMPUCO6) to prepare a Rate Pl an
Rate Plan is to address the Commi ssionds rate d
energy goals:cogeneration and small power production (Minnesota Statute section 216B.164);

energy conservation improvement (Minnesota Statute section 216B.241) and the use of fossil

fuels and renewable energy (Minnesota Statute section 216C.05). In addition, the Commision

is to make recommendations on possible administrative or legislative actions to accomplish

those goals.

As directed by the statute, this Rate Plan Report focuses on how the Commission uses rate
design to carry out its responsibilities and actions with respect to the three statutory energy
goal areas cited aboveThi s Report will first briefly touch
responsibilities in energy utility ratemaking to put its energy policy responsibilities in context.

The Commission has manyother r esponsi bilities that are integ
energy policies that are not directly related to rate design, and thus will not be addressed in

this Report. There statutory responsibilities include granting certificates of needs, site permits,

and route permits for energy generation facilities and transmission lines; approving electric

utility resource plans and reviewing utility transmission plans; setting planning values for

environmental pollutants, and reviewing utility compliance with  Renewable Energy

Standards (RES) and Solar Energy Standards (SES).

Overview ofRate Making

Policy Directionon Overall Energy Ratdlaking

Minnesota statutes include the following direction to the Commission in carrying out its
energy utility rate -making responsibilities:

i Rates shall be just and reasonable, not unreasonably preferential or discriminatory, and
consistent with the financial need of public utilities to provide service. (Minnesota
Statute section 216B.03)

9 Due consideration must be giventothepu bl i c6s need for adequat e,
reasonable service and the need of the public utility for sufficient revenue to meet the
cost of furnishing service and to earn a fair and reasonable return on its investments.
(Minnesota Statute section 216B.16subdivision 6)
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i Rates shall, to the maximum extent possible, be set to encourage energy conservation
and the use of renewable energy. (Minnesota Statute section 216B.03)

i Cogeneration and small production shall be encouraged consistent with the protection
of rate- payers and the public (Minnesota Statute section 216B.164).

The Commission is directed to balance a number of factors when setting rates and
implementing energy policy, including cost to consumers, financial needs of utilities, fairness
to different groups of customers, reliability, and the environment.

Commission Activityon Energy RateMaking

Rate Cases3eneral rate cases are a primary means by which he Commission establishes the
overall level of revenues for the utility, how much of that reven ue is to be collected from each
customer class/group, and the design of specific rates and tariffs. Rate design issues typically
include the level of fixed charges versus variable energy chargedi higher fixed charges may
allow more stable revenue collection for utilities but the resulting lower amount of revenue
collected through energy charges may decrease the incentive for customers to conserve. The
Commission balances these and other potentially competing goals when determining specific
rate structure and design for energy utilities.

Rate RidersThere are more than 20 special revenue recovery mechanisms, often referred to as
rate riders, allowed in Minnesota statutes. Riders generally allow changes, usually increases,
in utility costs to be reflected in rates without requiring the utility to file a general rate case.

The electric utilities have riders in place for transmission, renewable energy projects,
Conservation Improvement Programs (CIP), emissions controls, mercury controls, fuel costs,
among others. The Commission generally undertakes an annual review each rider and sets the
related factors to be added to customer bills.

Alternative Rate Design for Xcel Energg§s a result of i ssues arising in >
electric rate case, the Commissiondecided to open a more generic proceeding to examine

innovative rate design options, such as time-of-use or critical peak rates, and explore whether

to require any related pilot programs, for Xcel Energy. The Commission has held two

stakeholder workshops and solicited written comments to help explore such options, and is

planning to continue its efforts over the next year.

Distributed Generation/Cogeneration and Small Power
Production

Policy Direction on Distributed Generation

In 1978, Congress enacted thdederal Public Utilities Regulatory Policies Act (PURPA), which
among other things requires retail electric utilities to purchase power from cogeneration
facilities and certain independent power producers, and gave state regulatory authorities the
responsibility to implement many of its provisions, including setting avoid cost rates. In 1981,
Minnesota enacted Minnesota Statute section 216B.164 to frame implementation of PURPA in
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this state; provisions regarding net-metering were added in 1983. Substantiveadditions were
made in 2013 and 2015.

Commission responsibilities with respect to distributed generation include:

i Giving the maximum possible encouragement to cogeneration and small power
production consistent with the protection of ratepayers and the pub lic. (Minnesota
Statute section216B.164 subdivision 1)

i Setting rates for purchases by utilities of energy from cogeneration facilities and small
power producers (collectively known as Qualifying Facilities), and for excess energy
from net-metered customers. (Minnesota Statute section 216B.164, various
subdivisions)

1 Resolving disputes between electric utilities (public utilities, cooperatives, and
municipal utilities) and qualifying facilities (Minnesota Statute section216B.164,
subdivision 5)

i1 Developing a Value of Solar (VOS) rate that compensates solar customers for the value
to the utility system, customers, and society from interconnecting small solar.
(Minnesota Statute section216B.164, subdlision10)

1 Implementing a Community Solar Garden program for Xcel Energy (Minnesota Statute
section 216B.1641)

i Adopting interconnection standards for distributed generation (Minnesota Statute
section 216B.1611)

Commission Activity on Distributed Generation

Rulemaking to implement 2013 statutory chandésinesota Statute section 216B.164 was
amended in 2013 with respect to public utilities, including increasing the ceiling for net -
metering of wind and solar facilities. The Commission adopted rules to implement these
changes in 2015.

Alternative tariff (Value of 8lar): 2013 amendments to Minnesota Statute section 216B.164 also
authorized utilities to ask for Commission approval of a Value of Solar (VOS) tariff to replace
standard net-metering for solar facilities, and required the Minnesota Department of
Commerce (Department) to develop a methodology for calculating a VOS rate. The
Commission initiated a proceeding for establishing and reviewing the VOS methodology. To -
date, no electric utility has requested approval to use a VOS rate in place of netmetering.

Community Solar Gardensegislation enacted in 2013, Minnesota Statute section 216B.1641,

required Xcel Energy to establish a Community Solar Garden (CSG) program for Commission
review and approval. Xcel Ener gyd6s Cr6cempherogr am
2014. The program has been evolving and refinements are being implemented over time,

including bill credit rates for subscribers.

Inquiry into the Reasonableness of DG Fees Under 2015 LegisMimmmesota Statute section

216B.164 was amendedn 2014 with respect to cooperative and municipal utilities, including
allowing these entities to charge additional fees to recover fixed costs, which must be
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reasonable and appropriate based on a recent class cost of service study. The Commission
received a number of complaints about the level of the fees being proposed by cooperatives,
and has opened an inquiry into whether the fees conform to statutory requirements.

Revising DG Interconnection Standardéhe Commission adopted interconnection standards in
2004, pursuant to Minnesota Statute section 216B.1611. In 2016, the Commission is in the
process of revising and updating these interconnection standards to reflect technology
changes and lessons learned from experience in Mimesota and other jurisdictions.

Energy Conservation Improvements

Policy Direction on Energy Conservation Improvements

The Department has the responsibility for implementing and overseeing utility conservation
improvement programs (CIP) under Minnesota Statute section 216B.241. TheCommission has
responsibility for:

1 Implementing utility cost recovery mechanisms to assure that public utilities recover
their costs associated with CIP programs approved by Commerce. (Minn. Stat., Section
216B.241, subdivision 2b)
i Developing and implement ing CIP performance incentive mechanisms for public
utilities related to meeting energy savings goals. (Minnesota Statute section 216B.16,
subdivision 6¢ and 216B.241, subdivision 2c)
i Developing criteria and standards for decoupling utility revenues from ¢ hanges in
energy sales to reduce a public utilityds disin
implement pilot programs. (Minn. Stat., Section 216B.2412)
1 Deciding appeals of Commerceds CIP program and
(Minnesota Statute section 216B.241, subdivision la(e) and subdivision 2(e))

Commission Activity on Energy Conservation Improvements

CIP Financial Incentives : In 2008, the Commission was directed to review its CIP financial

incentives under Minn. Stat. § 216B.16, subdivison 6¢c. The Commission approved a new

shared-savings financial incentive in 2010 that awards a utility a percentage of the net benefits

created by a wutilityds energy conservation invest me
2012, and asked Commerce to anduct an in-depth review of the program in 3 years. Based on

that review and stakeholder comments, the Commission approved modifications to the

incentive program, and requested another in-depth review by July 1, 2019.

Annual CIP CostRecovery Adjustment iders:The Commission allows all natural gas and

electric public utilities include their CIP program -related costs in base rates established in rate

cases. The Commission also allows these utilities to track the difference between actual costs

and incurred costs for annual recovery in a rider. As part of this annual review, the

Commi ssion approves utilities®6 financi al i ncenti ves:s
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Decoupling: The Commission issued its Order 0Establishing Criteria and Standards to be
Utilized in Pil ot Proposals for Revenue Decouplingd on June 19, 2009. The Commission
approved a 3-year partial decoupling pilot program for CenterPoint Energy (CPE) in January
2010, and approved a full decoupling pilot program for CPE, effective July 1, 2015. The
Commission approved a 3-year pilot full decoupling program for Minnesota Energy

Resources (MERC) effective January 1, 2013, and a broader decoupling program for MERC in
its recent rate case, to take effect in 2016. The Commission recently approved a decoupling
pilot for Great Plains Natural Gas Company.

At the time this Report was prepared, decoupling program s for Xcel Energy and Otter Talil
Power were being discussed in their pending electric rate cases.

Renewable Energy Rates

As noted in the introductory section , the Commission has a wide variety of statutory

mandates and responsibility with respect to i mp
reviewing compliance with the RES and SES, reviewing and approving electric utility

resources plans, and granting certificates of need for energy facilities. The focus of this section

is limited to specific rate design matters related to renewable energy policy that have not

already been addressed in earlier sections of the Report.

Policy Direction on Renewable Engy Rates

Minnesota Statutes include the following general direction to the Commission:

i Rates shall, to the maximum extent possible, be set to encourage energy conservation
and the use of renewable energy. (Minnesota Statute section 216B.03)

Commission Actvity on Renewable Energy Rates

Green pricing Minnesota Statute section 216B.169 provides for electric utilities to offer
renewable and high-efficiency energy rate options. While changes to this statute in 2010 no
longer make offering such rates mandatory, the electric utilities continue to offer such rates,
and proposing modifications. The Commission adopted tariff changes for each utility to
implement this provision and continues to review the rates and proposed changes to them.

Electric Vehicle Chargingariffs: Legislation enacted in 2014 (Minnesota Statute section
216B.1614Yyequired electric public utilities to file proposed tariffs with the Commission to

allow residential customers to purchase electricity for recharging an electric vehicle under
several rate options, including time of use, renewable, and standard mix of energy supply. The
Commission has approved such tariffs for each public utility, and will continue to monitor the
results and modify the tariffs if necessary.
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Future Policy Directions

The energy industry today face changing market conditions and customer expectations,
emergence of new technologies, as well as active pursuit of alternative public policy options.
Achieving reliable, affordable and environmentally sound energy services requires pursuit of
creative policy alternatives balancing the interests of ratepayers, shareholders, and the general
public interest. The Commission will continue to strive to set the appropriate balance as it
helps to implement state energy policy and decides rate cases, riders, resurce plans, and
other proceedings. The Commission will also continue to pursue generic inquires on grid
modernization, interconnection requirements, and rate design, as well as participating in
regional and national discussionsthat have direct bearingonMi nnesot ads i nterests.
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APPENDIX B
Minnesota EnergyConsumption, Expenditures,
and Prices

This data comes primarily from two sources: data collected internally pursuant to Minnesota
Statute section216C.17t hr ough t he Departmentds Regional Ene
and data obtained through the U.S. Energy Information Administration (EIA).

Because the Department sought to provide the most current data available (2014) from these
different sources data references may cite differing years. Although utilities submit some of
the same data to both REIS and EIA, updates are not necessarily provided to both systems at
the same time.

Consumption--how much energy does Minnesota usg

Total Energy Consumptiorby Source(2014)

Minnesotans consumed a total of 1,912 trillion BTUs of energy (electricity, natural gas,
petroleum products, coal, and renewable energy) in 2014, or approximately 2 percent greater
consumption than in 2010. Characterizing energy consumption by fuel type or commodity, the
use of petroleum was the highest overall concentration of energy consumption in Minnesota
in 2014. Compared with 2010, the consumption of petroleum products declined by over 2
percentin 2014.

The increase in total energy consumed was mostly comprised of natural gas, the actual

consumption of which increased approximately 14 percentfrom 2010 to 2014, and renewable
energy, which increased approximately 19 percent from 2010 to 2014.
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Figure22: Totalenergy consumed in Minnesotapercent by source2014

Energy Consumption
by Source of Energy in 2014

Petroleum
Renewables 31.8%
13.7%

Matural Gas
25.6%

http://www.eia.gov/state/seds/seds-data-complete.cfm?sid=MN#Consumption
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Figure23: Minnesota Total Renewable Energy Consumption, 2014

MN Total Renewable Energy
Consumption in 2014

Hydro, 2.5%

Solar, 0.3%

Geothermal

Heat Pump,

Ethanol, 0.5%
12.3%

Biodiesel,
3.2%

http://www.eia.gov/state/seds/sedsdata-complete.cfm?sid=MN
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Figure24: Totalenergy consuned in Minnesota, BTU per source, 1992014

Energy Consumption
by Source of Energy, 1994-2014
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Figure 24 above shows trends in energy consumption by source over twenty years from 1994
to 2014. Starting around 2006, an overall trend can be seen in decreasing consumption of
petroleum and coal, and an increase in natural gas and renewable energy consumption.
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